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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI 11/1.01 MATEMATHUKA

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
O6meoOpazoBarenbHas guctuiimHa [171.0 1MatemaTtuka sBisieTcsi 00s3aTEIBHONW YacThIO
0011e00pa30BaTENIbHOTO UKIIA 001e00pazoBaTeabHON mporpaMmMel B cootBeTcTBUM ¢ PI'OC mo
cnenuansHocT: 15.02.19 CBapo4Hoe Npou3BOJACTBO

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAaThl 0CBOCHUSA TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Coneprkanne mporpammsel obmeodpazoBarenbaas auciuiuinHa [1J].01 MaTemaTuka HanpaBieHO
Ha JIOCTH)KCHHE PE3YJhTaTOB €€ M3ydeHus B cooTBeTcTBHHM ¢ TpeboBanusmu OI'OC COO ¢
yaeTroM npodeccnonanbHoi HampasieHHocTH PI'OC CIIO. - ¢dopmupoBaHue IEHTPATBHBIX
MaTEeMATHYECKUX TOHATHHA (YUCIIO, BEIMYMHA, TeoMeTpudeckas (urypa, mepeMeHHas,
BEPOSATHOCTh,  (QYHKIHS), OOCCIICUUBAIONIUX  IPEEMCTBEHHOCTh M  IEPCIECKTUBHOCTH
MaTeMaTHYeCKOro  oOpa3zoBaHusi oOydwaromuxcs; -  (opmupoBaHue  (QyHKIIMOHATHHOU
MaTeMaTHUYeCKON IpaMOTHOCTU: YMEHUSl pacrno3HaBaTh MAaTEMaTHYECKHE acCIeKThl B pPeallbHBIX
JKU3HEHHBIX CUTYallUSIX W TPU HU3YYEHHH JPYrUX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIupOBaTh MX Ha SI3bIKE MAaTEMAaTUKU U CO37aBaTh
MaTeMaTHUYeCKUe MOJENH, MPUMEHATh OCBOCHHBIM MaTeMAaTUYECKUH ammapaT Ui pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33/]a4, UHTEPIPETUPOBATh U OIICHUBATDH IMOJTYYECHHBIE PE3YJIbTATHI.

1.2.2. TlnaHupyemble Ppe3yJabTaThl OCBOEHHMsI 0011e00pa30BaTeIbHON JUCHMIIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO.

Ocoboe 3nauenue yueOHas quciuruivia [1/1.01 Maremaruka umeer npu GpopMupoBaHUHN U
passutun OK, I1K:



O01mme KoMIIeTeHI NN

IInanupyemMsble pe3yJbTaThl 00yYeHHs

O6mue!

JIuCunIIMHAPHbIE

OK 01 Bsi6upats criocoOsbr
[peLICHUS 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYIOII00UE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHOM  JICATCIBHOCTH
TEXHOJOIMYECKOW U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBINOJIHATH TAKYIO JACSITEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM cdepam mpodhecCHoOHaATbHOM]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHHUBEPCATbHBIMU y4eOHBIMU
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO bopmynHupoBaTh u
AKTyallu3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBIH NPU3HAK WIIU
OCHOBaHHWS IS CpaBHEHHS, KiIacCU(DUKAMHA U
000OIICHHUS;

- ONpeAeNATh  IeIu

MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUSA

JCATCIIBHOCTH, 3aJaBaTh
- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX SABJICHUMAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTDb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LICJISIM, OICHHUBATH PUCKHU
[MOCJIEICTBUI ACATCIIBHOCTH,

-BJIAJICTh METO/IAMHU JIOKA3aTEIbCTB, AITOPUTMAMU PEIICHHS
3ajaq; ymMeHue GOpMyIUPOBAThH OMPEACIICHUS, AKCUOMBI H
TCOPCMbI, MIPUMCHATH UX, IPOBOJAUTH JOKA3aTCJIbHBIC
pacCy>KICHHS B XOJI€ PEUICHUS 3a/1a4;

- YMETh OIEPUPOBATH MOHATHIMHU: CTCIICHb YUCIIA, JIorapupm
YKCIIa; YMECHUE BBIIOJHATH BRIYMCIICHUE 3HAUCHHUI U
peoOpa30BaHus BBIPAKEHHIA CO CTEIICHSAMU H JIOrapru(MamHu,
rpeoOpa3oBaHus IPOOHO-PALIMOHAIIBHBIX BRIPAXKCHUH;

- YMETH OIIEPUPOBATH IIOHATUSIMHU: PallMOHAJIBLHBIE,
MPpPalHOHAIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
lorapupMIUIECcKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: (QYHKIIHS, HETIPEPhIBHAS
(byHKIS, TPOU3BOIHAS, IEpBOOOpa3Hasi, ONpeaeIeHHBIN
MHTETPAN; yMETh HAXOIUTh MPOU3BOAHBIE STIEMEHTAPHBIX
(yHKIMI, UCITIOJIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
HpOCTGfIIHHX cirydasax q)YHKHI/II/I Ha MOHOTOHHOCTbB, HAXOIUTh
HauOO0JIbIINE U HAUMEHbIINE 3HAYeHUsI QYHKIIMI; CTPOUTH
rpadKy MHOTOWICHOB C MCITOJIb30BAHUEM armapara
MaTeMaTHYeCKOTO aHalln3a; MPUMEHSTh MPOU3BOIHYIO MPU
PEIICHNH 3a7a4 Ha JABMKEHHUE; pelIaTh MPAKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4K Ha HAUOOJIBIINE U HANMEHBIITHE
BHAYCHUS, HA HAX0XICHNE MTyTH, CKOPOCTH U YCKOPEHUS;




- pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUU
PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJICTh HaBBIKAMH Y4€OHO-HCCIICIOBATEIIBCKON U
[TPOCKTHOM JIeATSIBHOCTH, HABBIKAMHU pa3peIleHUs]
po0em;

- BBIIBJIIATH TMPUYUHHO-CIICJCTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
[PEIICHUS, HAXOIUTh APTYMEHTBI JIJIS IOKA3aTeIhCTBY|
CBOWIX YTBEPXKICHUH, 3aJaBaTh

napameTpsl U

KPUTEPUU PELICHHUS;
- aHaIU3UPOBATh IIOJIYYCHHBIE B XOJ€ PELICHHUS
3a7a4d pe3yJbTaTbl, KPUTHUYECKH OLEHUBATH UX|
IOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MECHEHUE B
HOBBIX YCJIOBUSIX;

-- YMETh IIEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;
YMETh

MpeAMETHBIX 00JIaCTeH;

WHTETPUPOBAaTh 3HAHUSA W3 Pa3HbBIX

- BbIABHUI'ATH HOBBIC HUacu, npeajararp
OPHUT'MHAJIbHBIC MTOAXOAbI U PCHICHU A,
14 CIIOCOOHOCTH ux HUCIIOJIB30BaHUA B

MO3HABATEILHON U COLMAIbHOM IMPaKTUKE

- YMETh OIIEPUPOBATH MOHATHIMHU: PallMOHANbHAs (YHKLINS,
nokaszarenabHas QYHKIHS, CTeNICHHAA (QYHKIIHA,
orapudmuyueckas QyHKIUS, TPHTOHOMETPHUYECKIE (DYHKIIUH,
0OpaTHble GYHKLNHU; YMEHHE CTPOUTh I'paMKH U3y4EHHBIX
(yHKLUH, UCIIOJIB30BATh I'PaUKH PH U3Y4EHUH ITPOLIECCOB U
3aBUCUMOCTEH, IIPU PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX
[IpeMETOB U 33Ja4 U3 PealbHOM KU3HH; BbIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

- YMETh peIIaTh TEKCTOBBIC 331a4H Pa3HBIX TUTIOB (B TOM YHUCIIE
Ha MMPOLIEHTHI, TOJM U YaCTH, Ha IBUKEHUE, paboTy, CTOMMOCTh
TOBAapOB M YCIIYT, HAJIOTH, 334K U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEMHBIMU (PMHAHCAMU ); COCTABIIATh BBIPa)KEHUS,
YpAaBHEHMsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3aj1auH,
MICCIIe/1I0BaTh [TOJyYEHHOE peIlieHHe U OLlEHUBATh
[IPaBOII0100HOCTh PE3YJILTATOB;

- YMETh ONIEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MenraHa, HanOoJbIliee ¥ HanMEHbIIee 3HAUYSHHSI, pa3Max,
ICTIepCHs, CTaHIapPTHOE OTKJIOHEHHE YHCIIOBOTO HAbopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH MHPOPMAIIUIO, IPEIICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpaukax, OTpaskarollyro CBOHCTBA
[peaTIbHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIHIO C
[TOMOILBIO TAOJIMII U TUarpaMM; UCCae10BaTh CTATUCTUYECKUE
ITaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaMuecKuX METOJI0B U
PIIEKTPOHHBIX CPEJCTB;

- YMETh ONIEPUPOBATH MOHATHUAMMU: CIIYHalHBIA ONBIT U CIy4allHOE
COOBITHE, BEPOSTHOCTH CIIYYaliHOTO COOBITHS; yMEHHE BBIUUCIISATH
BEPOSITHOCTH C MCIIOJIb30BAaHHEM TPaPUUECKUX METOOB;
MPUMEHSITH (POPMYITBI CIIOKEHUSI I YMHOKEHUS BEPOSITHOCTEH,




KOMOWHATOpHBIE (DaKThI U (POPMYIIBI IPH PEILICHUH 3a]1a4;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aifHBIMU BETUYMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YKCEN B IPUPOTHBIX U
0OIIIECTBEHHBIX SBICHUSIX;

- YMETh ONEPUPOBATh NOHATHUAMU: TOUYKA, IpsAMasi, INIOCKOCTH,
[POCTPAHCTBO, ABYTPAHHBIN Yrojl, CKpPEIIMBaIOIIUeCs IpsMbIE,
MapajuIeIbHOCTh U NMEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXKAY HIPSMBIMHU, YTOJI MEXY IPSIMOM U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[PacCTOSIHUE MEXAY MPSMBIMHU, PACCTOSTHUE MEKIY TUIOCKOCTSIMH;
YMEHHE MCIIOIb30BaTh IIPH PELICHUH 33/1a4 U3y4CHHBIC (QaKThl U
TEOpEeMBbI INIAHUMETPHUU; YMEHUE OIICHUBATh pa3Mepbl 00bEKTOB
OKpYXKaIOIIEero MHpa;

- YMETh ONEPUPOBATh NOHATHUSIMHI: MHOTOTPAaHHHK, CEUYCHUE
MHOTOTpaHHHKA, Ky0, ImapauieNenure], pu3Ma, THpaMuIa,
(dburypa v MOBEpXHOCTH BpAIIeHHS, IIHIIMH/IP, KOHYC, Imap, chepa,
ceueHus (pUTypsl BpalleHUs, TNIOCKOCTh, KaCAIOMIasAcs Cepsl,
[MUIMHIpA, KOHYCA, TUIONIA b TIOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYCa, HWJIMHpPA, IJI0Iaabs cepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumneaa, MMpaMu/ibl, TPU3MBI,
[UIMHApA, KOHYCa, [1apa; yMeHHe N300pakaTb MHOTOTPaHHUKH U
[MOBEPXHOCTHU BPALIECHUS, UX CEYEHUS OT PYKH, C TOMOIIBIO
UEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPAaBUIBHBIE MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH MOHATHSIMU: JIBIYKEHHE B TIPOCTPAHCTBE,
M0100HBIE (PUTYPHI B TIPOCTPAHCTBE; HCITOJIF30BATh OTHOIIICHHE




rUIoIIael MoBepXHOCTeH 1 00EMOB OJOOHBIX (PUTYp TIpU
[pELICHUY 3a/1a4;

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIUUNHBI (JIMHA, YTroJ,
[1011ab, 00BEM, TUIONIA/lb HOBEPXHOCTH ), UCTIONb3YS
M3ydeHHbIE (POPMYJIBI U METOMBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSAMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKAIIPHOE IPOU3BEICHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BECHNE BEKTOPA HA YHUCIIO; HAXOIUTH C
[MOMOIIIBIO N3YYEHHBIX (DOPMYIT KOOPIAMHATHI CEPEIMHBI OTPE3Ka,
[paccTOsSIHUE MEXKY JBYMs TOUKAMU;

- YMETh BBIOMPATh MOAXOAINN U3YYEHHBIH METOA JUIs PEeLIeHUs
3aJjauy, pacro3HaBaTh MaTeMaTH4YeCKue aKThl U
MaTeMaTHYeCKUe MOJAEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAayKH.

- YMETb OIIEPUPOBATH ITOHATHUSIMHU: ONIPEIECICHUE, AaKCUOMA,
Teopema, CIECTBUE, CBOMCTBO, IPU3HAK, TOKA3aTEIbCTBO,
PaBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (OPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTD
[IPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO.L
MaTEMaTHYECKON MHAYKLMH; IPOBOJNUTD JOKA3aTEIbHbIE
[pacCyX/I€HHUs NP PELICHNH 3a]a4, OLIEHUBATh JOTMYECKYIO
[TPaBUJILHOCTh PACCYXKICHUM;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ITOJIMHOKECTBO,
OIEPALMH HAJI MHOKECTBAMHU; YMEHHUE HCITOJIb30BaTh TEOPETHKO-
MHOY>KECTBEHHBIHN anmnapar JJisl ONMCAHMS PEaJbHBIX IIPOLIECCOB U




SIBIICHUI TIPY PEIICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTHX YIeOHBIX
[pEAMETOB;

- YMETh OIIEPUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad HA IUNTOCKOCTH; YMEHHE 3a]1aBaTh U OMUCKHIBAThH Ipadbl
Pa3IMYHBIMH CTIOCOOAMU; UCITOIH30BATh I'Padbl IPU PEIICHUN
3ajadq;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHUSAMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COUETAHUM, YUCIIO MTEPECTAaHOBOK; OMHOM
HproTOHA; yMeHUE NpUMEHATh KOMOMHATOPHBIE (PaKThl U
[PACCYKJICHUS JIJIsl PEIICHUs 3a7a4;

-YMETb ONEPUPOBATH MOHATUSIMU: HATypaIbHOE YKCIIO, LIETI0e
YICII0, OCTATOK MO MOAYJIIO, PAllMOHAIILHOE YHCIIO,
MppalMOHATIEHOE YHCIIO, MHOXKECTBA HATYPAIIbHBIX, IENbIX,
paIlOHATIBHBIX, NEHCTBUTENBHBIX YHCEN; YMEHUE HCIIOIb30BaTh
[IPU3HAKY JCIMMOCTH, HAUMEHBITUH OOIIUI ACIUTEb U
HavMEHbIIIee 0011Iee KpaTHOe, AIrTOpUTM EBKITHIA TpU perieHuN
3aaa4; SHAKOMCTBO C pa3JIMYHbIMU MO3UIIUOHHBIMU CUCTEMaMU
CUHCIICHUS,;

- YMETb CBOOO/IHO OTIEpUPOBATH MOHSATUSMHU: CTETICHD C LIEITBIM
[MOKa3aTeJIeM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[pallMOHAIBHBIM I1OKA3aTENEM, CTETIEHb C JIEHCTBUTEIIbHBIM
(BellecTBEHHBIM) TTOKa3aTeNeM, JJorapudm 4ucia, CUHYC,
KOCHHYC M TAHT€HC NMPOU3BOJIBHOTO YHUCIIA;

- YMETh ONEPUPOBATH MOHATUIMHU: TOXKIECTBO, TOXKIAECTBEHHOE
rmpeoOpa3oBaHne, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPAaBHEHHI
1 HCPABCHCTB, PaBHOCHUIIBHOCTD ypaBHeHHﬁ, HCPaBCHCTB U
CHCTEM, pallUOHAJIBHBIC, UppAallMOHAJIBHBIC, ITIOKA3aTCIIBHBIC,
CTETIeHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKHE
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YpPAaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pPelaTh ypaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C ITAPAMETPOM;
[PUMEHSTh YpaBHEHUs, HEPABEHCTBA, X CUCTEMBI JJISl PELICHUS
MaTeMaTHYeCKUX 3ajay U 3ajad U3 pa3IMyHbIX o0yacTel HAyKu U
[peaJbHOU KU3HU;

-yMEeTh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TpaduK QyHKINU,
oOpaTHast PyHKIHS, KOMIO3UIUSA PYHKIMM, TMHEWHas QyHKIuS,
KBapaTU4Hasl PYHKIHUS, CTeNICHHAs: (YHKIUSA C IEIbIM
MokaszaresieM, TPUTOHOMETpruieckne (PyHKIINU, OOpaTHBIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
morapudmuueckas GyHKINN; yMEHHUE CTPOUTH TpapuKu

(b yHKIUI, BBITOIHATH TpeoOpazoBaHus rpaduKoB HYyHKIU;
YMEHHE HUCIOJIb30BaTh rpadUKu PYHKIMNA U U3YUESHUS
[TPOLIECCOB U 3aBUCHUMOCTEH MNP PELICHUH 33/1a4 U3 APYTUX
yaeOHBIX IPEMETOB U U3 PEATBHOM KU3HH; BRIPAXKATh
(bopMyTaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATHAMHU: YETHOCTH (PYHKITUH,
MEPUOIMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKLIUHU, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaAYeHUS (PYHKIIMH Ha TPOMEKYTKE; YMEHHE
[IPOBOJIUTH HCCIIeI0BaHNE (DYHKIINH;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U rpaduKku HyHKITUH s
pellieHrs ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu;
M300pakaTh HA KOOPAMHATHOM INTOCKOCTH MHOYKECTBA pEIICHUHN
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
MOCJIeIOBATEIBHOCTD, apu(METHIECKAs! TPOTPECCHS,
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reoMeTpHUECKas MPOrpeccHsi, 0eCKOHEYHO yObIBaroIas
reoMeTpUYECKasi IPOrpeccusi; yMEHHE 33]1aBaTh
[10CJIEI0BATENBHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
topmyur;

- YMETh OIIEPUPOBAThH MOHATUSMHU: HENPEPHIBHOCTD (DYHKIIUH,
ACUMIITOTHI rpaduKa GYHKLUY, [IEpPBas U BTOPast IPOU3BOAHASL
(yHKLNH, TEOMETPUYECKUN U (PU3HUECKUIT CMBICI TPOU3BOAHOIM,
[epBO0Opa3Has, oNpeAeIeHHbI HHTETpall; yMEHUE HAXOUTh
ACHMITTOTHI TpaduKa GYHKINU; YMEHHE BBIYUCISATH MIPOU3BOHbIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIIHIA,
HAaXOJUTh YpaBHEHHE KacaTelbHOU K rpaduky GyHKINU;
YMEHHUE MCII0JIb30BaTh IPOU3BOIHYIO JUI UCCIIET0BAHMS
(yHKUNH, JUTsI HAX0XKICHUS HAaWTy4llIero peieHus B
[IPUKJIAJHBIX, B TOM YHUCJIE COLUATbHO-3KOHOMUYECKUX U
(bu3nueckux 3a1adax, 1Jisl ONpeaesIeHUs] CKOPOCTH U YCKOPEHHUS,
HaXOJIUTH IJIOMIAIN U 00BEMBI (PUTYP C TTOMOIIBI0 UHTETPAJIA;
[IPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIIMPOBAHMUS C
rmomoIbio AuddepeHnanbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMIIJIEKCHOTO YHcIa, hopMa 3arrucu KOMIUIEKCHBIX YHCE
(reomeTpuyeckas, TPUTOHOMETpUYECKas M ajdredpanyeckas);
YMETh IPOU3BOIUTH apu(MeTHuecKkue 1eiHCcTBUS ¢
KOMIUIEKCHBIMU YHMCIIAMH; TIPUBOAUTH IPUMEPBI UCIIOJIb30BAHMUS
KOMIUIEKCHBIX YHCEIT;

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATHSAMU: CPEHEE
apudmeTrnyeckoe, MearaHa, HauOOJbIlIEe U HAMMEHbIIEe
BHAYEHUS, pa3Max, TUCIepCusi, CTAHJapPTHOE OTKJIOHEHUE JJIs
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ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JICKTPOHHBIX CPEICTB; TpapruecKu
MiCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO AHarpaMm
[paccerBaHMs U JTMHEUHOU PErpeccuu;

- YMETh HAXOJUTh BEPOATHOCTH COOBITUI C HCIOJIb30BAHUEM
rpadMuecKuX METOJI0B; IPUMEHSTh JUIs PELICHUs 3a1a4
(bOpMyJIbI CJIOKEHUSI U YMHOXKEHUS BEPOSTHOCTEH, hopmyty
MOJTHOM BepoSITHOCTH, popmyiry bepHyimn, kKoMOMHATOPHBIE
(bakThl ¥ POPMYIIBL; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE OIIEpUPOBATh MOHATUSAMU: CllydyaliHasi BEIMUYMHA,
pacripe/ielieHue BEpOATHOCTEH, MaTeMaTHUECKOe 0XKUaHHUE,
criepcus U CTaHAAPTHOE OTKIOHEHUE CITy4ailHON BeTMYMHBI,
(byHKLIUU pacnpeeseHns U INIOTHOCTH PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 M HOPMAJILHOTO PACIpeesIeH I ; yMeHue
MICITOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPENCICHUN IS
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJBIINX
YrCcell, METO/IbI BEIOOPOYHBIX UCCIIEIOBAHUM; YMEHUE IPUBOAUTD
[IpUMEpPHI IPOSIBIIEHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX U
0OI11eCTBEHHBIX SBJICHUSX;

- YMETh CBOOO/THO ONEPUPOBATH MOHATHAMMU: TOUKA, MPsIMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yTodl,
NIBYTpaHHBIN yroJl, TPEXTPAHHBIN YIroJl, IepeceKaroLInecs,
[apajuIeJIbHbIE U CKPEIMBAIOIINECS TIPSIMBIE, TAPAIIIIEIIBHOCTD U
[epIEeHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOI MEXKAY
[PSIMBIMU, YTOJI MEKTY IPSIMON U TNIOCKOCTBIO, YTOJI MEXKAY
[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
M3Y4YEeHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
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pasMepbl 00BEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHE OIEpUpPOBATh
[OHATUSIMH: MHOTOTPAHHUK, CEYCHNE MHOTOTPaHHUKA,
[PaBUJIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpaMuia, Gurypa u
[IOBEPXHOCTb BpALIEHUs, IMIIMH]P, KOHYC, 1ap, chepa,
[pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCA U LIMIIUHJIPA,
[apajiesibHble OCH MJIM OCHOBAHUIO, CEYEHHUE 11apa, INIOCKOCTb,
Kacarolascs cepsl, UINHAPA, KOHYCa; YMEHHUE CTPOUTh
CeueHre MHOTOTpaHHHIKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYPBI
1 IOBEPXHOCTH BPALLEHUS, UX CEUEHUS, B TOM YUCJIE C TOMOIIbIO
PIIEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHATH CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHHO (HOPMYITHUPOBATH
OIpeieIeHus U3ydaeMbIX (QUTyp, BbIABUIaTh TUIIOTE3BI O
CBOMCTBAaX M MPU3HAKAX F€OMETPUUECKUX (HUTYp, 0OOCHOBHIBATh
WM OIIPOBEPraTh UX; YMEHUE MPOBOAUTH KiIacCUPUKALMIO GUTYyp
[10 PA3JIMYHBIM [TPU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE
ITOTIOTHUTEIbHBIE TOCTPOCHNUS;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TUIOIIAL PUTYPHI,
00beM (PUTYpBI, BETUYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSAMBIMU, PACCTOSIHUE MEXKIY
[JIOCKOCTSIMU, IUI0IIAb chepbl, IIIO0IIAlb TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHyCa, WINHAPA, 00beM Ky0a,
[PSIMOYTOJIBHOTO Mapajulesenuneia, MMpaMu/Ibl, TPU3MBI,
[WUIMHApA, KOHYCa, [I1apa; YMEHHE HaXOAUTh OTHOIIEHHE
00BEeMOB MOJOOHBIX (DUTYD;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: IBUKEHUE,
[apajuIeIbHBIA IEPeHOC, CHMMETPHSI Ha TIIOCKOCTH U B
[IPOCTpaHCTBE, OBOPOT, MpeodpazoBaHue M000us, TOJOOHbIE
(burypsl; yMeHHEe pacro3HaBaTh paBHbIE U MOJA00HBIE GUTYPHI, B
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TOM YHCJIE€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYpPE; YMEHUE
MCII0JIH30BaTh FTEOMETPUUECKUE OTHOIICHUS, HAXOAUTh
reOMETPUUYECKUE BETMUMHBI (IJIMHA, YTOJ, oMb, 00beM) mpu
PEIICHUH 3a7a4 U3 IPYTUX y4EOHbIX MPEAMETOB U U3 peaibHON
PKU3HU;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHAMU: MPSAMOYTOJIbHAs
CUCTeMa KOOPJIUHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPa Ha YUCIIO,
[pa3ioKeHue BEKTopa 1Mo 0a3ucy, CKaIspHOE IPOU3BEACHHE,
BEKTOPHOE IIPOU3BEICHUE, YTOJl MEXIY BEKTOPAMH; YMEHHE
MCII0JIb30BaTh BEKTOPHBIN U KOOPIAMHATHBIN METO JJIS pEIICHUS
reOMETPUUYECKUX 3a7a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB;
OIEPUPOBATH MOHATUAMU: MaTpula 2X2 U 3X3, onpeeauTelNb
MaTpPHUIIbI, TEOMETPUYECKHI CMBICIT OTPEACTUTENS;

- YMETbh MOJIEIMPOBATh PEaNIbHBIE CUTYAllUU Ha SI3bIKE
MaTEeMaTHUKH; COCTABJISITh BRIPAKEHUS, YpaBHEHUsI, HEPABEHCTBA U
X CHCTEMBI 110 YCIIOBHUIO 3a]a4H, UCCIIE0BATh TOCTPOCHHBIE
MOJIEIH C MCIIOJIb30BAHUEM arrapaTa ajareopsl,
MHTEPIPETHUPOBATD MOJTYUYEHHBIN pe3yabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIEIH C MOMOUIBI0 T€OMETPUUECKUX MMOHATUN
11 BETMYMH, pelIaTh CBA3aHHbIE C HUMH MPAKTHYECKUE 3a1a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTy4EHHBIN pe3ysIbTaT; peliaTh MPUKIIAIHbIE 3a0a4n
Cpe/icTBaMU MaTEMAaTUYECKOr0 aHalin3a, B TOM YUCIIE COLUATIbHO-
PKOHOMHUYECKOTO U (PU3NUECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh MOIXOIAIINNA METO/ JIJIsl PEIICHUS 3a1a4H;
MOHWMaHNE 3HAYMMOCTH MAaTEMaTHUKHU B U3YYCHUU TIPUPOIHBIX U
00IIIeCTBEHHBIX TTPOIIECCOB U SIBIICHUI; YMEHHE PacliO3HABATh
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[IPOSIBJICHUE 3aKOHOB MaTEMATHKHU B UCKYCCTBE, YMEHHE
[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MUPOBOM MaTeMaTU4EeCKOM HAyK1

OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CpPE/ICTBA
MOKCKa, aHaJIn3a u
WHTEPIIPETANKA HHHOPMAITUH,
1 MH()OpMaIOHHBIE
TEXHOJIOTHH JIJIsl BBITOJIHEHUS
3amad npodeccHoHATBHON

e TeIbHOCTH

B 005acTH LIEHHOCTH Hay4YHOTO MO3HAHUS:

-c()OpMUPOBAHHOCTH MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO|
Pa3BUTUS HAyKM W OOIIECTBEHHOW MPAKTHKH,

KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MecTa B

OCHOBAHHOTO Ha Jajore
MOJTUKYJIBTYPHOM MHUPE;

- COBEpPILICHCTBOBAHHME S3bIKOBOW M YHTATEIbCKOM
KyJIbTYphl KaK CpEICTBAa B3aMMOJICHCTBHUS MEXKNY)|
JTFOIEMH U TIO3HAHUS MUDA;

- OCO3HaHHME LEHHOCTH HAay4YyHOH JeATeIbHOCTH,
TOTOBHOCTb  OCYIIECTBIISITh ~ MPOEKTHYIO |
MCCIIEIOBATENBCKYIO JESITETbHOCTh WHIMBHYaTbHO
1 B TpYTIIIE.
Omnanenne YHHUBEPCATLHBIMHU y4eOHBIMHA
[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ MHpOpMaLueil:

- BJIAJCTh HaBBIKAMU IOJIy4Y€HHUs WH(pOpMalUU U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYIIECTBIISITh TOUCK, aHAJIN3, CHCTEMAaTU3aIHI0 U
MHTEepPIpETAni0 HHOOPMAIMH Pa3IMIHBIX BUJIOB U
dhopm mpecTaBIeHNS,

- cOo3JaBaTh TEKCTbl B PA3IMYHBIX (opMaTax cC

- YMETh OIEPUPOBaTh MOHATUSMH: palMOHAIbHAS (YHKIIHS,
Moka3zareibHast GyHKIUS, CTeIeHHas QYHKIHS, IorapuGMuIecKas
(yHKIMSI, TPUTOHOMETpUYecKrue (pyHKIMH, oOpaTHbIe (DYHKINY;
VMCHHE CTPOWTHh TpadUKH H3yYeHHBIX (DYHKIUH, MUCIOIB30BAThH
rpaduKy TpH HM3YyYCHUH TIPOIECCOB H 3aBUCHMOCTCH, IpHU
pEIICHNN 3a7ad W3 JAPYruX YYeOHBIX MPEAMETOB W 3a1ad W3
[PEATbHON JKU3HM, BBIPAKATh (OPMYyJIaMU 3aBHCUMOCTH MEKIY
BEITMYMHAMU;

- YMETh ONEPUPOBATH TMOHATHUSAMH: TOXIECTBO, TOXKICCTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPAaBHEHHUI U
HEPaBEHCTB, PABHOCHIBHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
paroHa bHBIC, MppaIlMOHATbHBIC, TOKA3aTeIbHBIC, CTEIECHHBIC,
morapudmugeckue, TPUTOHOMETPUICCKHE YpaBHEHUS,
HEPABCHCTBA M CHCTEMBI, YMETh PEIlaTh YPaBHCHUS, HEPABEHCTBA|
1 CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX PUEMOB; PEIIaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C MapaMeTpoM; MPUMEHITh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JIJIsl PEIICHHs] MaTeMaTHYEeCKHX 3a/1a4 Ui
3ajia4 U3 pa3MTUYHBIX 00JaCTel HayKu U peanbHOMN KU3HHU;

yMeTh CBOOOJIHO OIEPUPOBATH

IHNOHATHUAMU. JIBHKCHUC,

[apajuleNbHBIM  MEpeHOC, CUMMETpUs Ha IUIOCKOCTH U B
[IPOCTPAaHCTBE, MOBOPOT, MpeoOpa3zoBaHHe MOA00US, MOJO0OHBIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE PUTYPHI, B TOM|

IUCJIE B IPpHUPOALC, UCKYCCTBE, APXUTCKTYPEC, YMETh UCIIOJIB30BaThH)

y4eTOM Ha3HaueHHs HHQOpMAlMM U  LEJIeBOU

TCOMCTPHYCCKUC OTHOIICHUA, HaXoauThb TrCOMCTPHUYCCKUC
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ayJIUTOpUHU, BBIOMpas  ONTHMaJbHYIO  (hopmy)
[PECTaBICHNUS U BU3yaIH3alluu;

- OLEHHMBATh  JIOCTOBEPHOCTh,  JICTHTHUMHOCTH,
MHpOpMAIMK, €€ COOTBETCTBHE IPABOBBIM U

MOPaJIbHO-3THUYCCKUM HOPMAaM;
- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaI_[I/IOHHBIX Hu

KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B peIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX 41
OpraHnu3allMOHHBIX 3aga4 C CO6JIIOI[€HI/I€M

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,
pecypcocOepekeHus,
HOPM  WH(OPMAIIMOHHOM

I'UTMCHBI, IIPpaBOBBLIX H

APTUYECKHX  HOPM,
0€301I1aCHOCTH;

- BJQJETh HAaBBIKAMHM PACIIO3HABAHUS M 3alUThHI
HH(pOpMaAITMOHHOM

nH(pOpMauu, 0e301macHOCTH|

JITMYHOCTH

BEJTMYUHEI (JITTMHA, YTOJI, IJI0MAa/b, 00HEM) IPU PEIICHUH 337124 U3
IIpYruX y4eOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU

OK 03 [1nanupoBatsb u
[peaTn30BbIBATh COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
peANPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJTB30BaTh 3HAHUS 110
PaBOBOM M (PMHAHCOBOI
rPaMOTHOCTH B pa3IMYHBIX
PKI3HEHHBIX CHTYaIUsX

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUSI:

-- c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTh OILIEHWBATh CUTYAlUI0 M TPUHUMATh
OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICH HA MOPATTEHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEero;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEISIM H
(W) ApYTUM 4JIeHaM CEMbH, CO3/IaHHI0 CEMbHU HQ|
OCHOBE LIEHHOCTE!]

OCO3HaHHOI'O IIPUHATHA

- YMETh ONEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPPALMOHAJIBHEIE, IIOKa3aTeNbHbIE, CTEIICHHBIE,
norapuMUUECKue,  TPUTOHOMETPUYECKHE  YpaBHEHHS U

HCPAaBCHCTBA, UX CUCTCMBI,

yYMETh OIEpUPOBaTh MOHATUAMHU: MHOTOTPAHHUK, CEUYCHUE
MHOTOrpaHHHMKa, KyO, Napajulesenunes, MNpu3Ma, NHpaMuja,
(durypa 1 NoBepXHOCTh BpallleHUs, IUIUHAP, KOHYC, I1ap, chepa,
ceueHMs] (UTYpBI BpalleHHs, TUIOCKOCTh, Kacaromiascsi cQepsl,
[MUJIMHOpA, KOHYCA, IJIoMaAab MMOBEPXHOCTU MUpaMUAbI, ITPU3MBEIL,
cdepsl,

nupaMuibl,

obbeM  KyOa,

IIPU3MBI,

KOHyca,  UWJIMHAPA,

[PSIMOYTOJIBHOT'O

ILIOIAIb
napajuieNienumena,
[MIMH]Ipa, KOHYCA, [Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH U]
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CEMEWHON U3HU B COOTBETCTBUU C TPAAULIUSIMU
HaponoB Poccuu;

OBnajieHue  YHUBEPCAIBHBIMU  PETyJISATUBHBIMU
MENCTBUSIMU:

a) CaMOOPTaHU3AIUS:

- CaMOCTOSITEJIbHO OCYIIECTBIISTh MO3HABATEIbHYIO
NEesATEIbHOCTh, BBIABJISTH MPOOJIEMBI, CTaBUTh W
B

(hopMyIIMpOBaTh COOCTBEHHBIC

00pa3oBaTENbHON  JIEATEIIBHOCTH H  YKU3HEHHBIX

3aJa4u

CUTyalHAX,
- CaAMOCTOATCIIbHO COCTaBJIATL IIJIaH PCIICHH
HpO6HeMI>I YUeTOM HUMCHOIIUXCIA  PECYPCOB,

COOCTBEHHBIX BO3MOXKHOCTEHN U npennhoeHm“d;

C

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBaTh ()OPMHUPOBAHUIO U IPOSIBICHUIO
[TUPOKOI 3pyIUIMU B pa3HbIX 00JIACTAX 3HAHMI,
[MOCTOSIHHO TIOBBIIIATh CBOW 0Opa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

MCTIOJb30BaTh TMpPHEMbl pe(reKCuu [Uid OLEHKH
CUTYyalllu, BBIOOPa BEPHOT'O PELLICHMS;

- yYMETb OLEHHUBAThb PUCKUM U CBOEBPEMEHHO
[IPUHUMATDH PEILIEHUS 110 UX CHUKEHHUIO;

B) SMOLMOHAJIBHBIM WHTEJUIEKT, IpPEaIoJIararoIini
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBALIMH, BKIOYAIOIIEH CTPEMIICHUE

[TIOBEPXHOCTU BpPAILLECHMS, UX CEYEHUS OT PYKH, C IIOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IpaBUIBLHBIC MHOTOTPAHHUKY;

YMETb OIIEpUPOBATh IOHATUAMU: MPAMOYIOJbHAs CUCTEMA
KOOPIMHAT, KOOPAUHATHI TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA,
CyMMa|
HaxOIUTb C

CKAJIPHOC IPOU3BCACHHUC, YIOJl MCKAY BCKTOpaAMU,

BEKTOPOB, IIPOM3BEICHUE BEKTOPA Ha 4YHCIIO;
MOMOIIBI0 M3YYEHHBIX (HOPMYIT KOOPIMHATHI CEPEAMHBI OTPE3Ka,

PaCCTOAHNUEC MCKIY ABYMS TOUKAMU

K OJOCTHMXKCHHUIO MHEJIM HW YCIEXY, OINTUMU3M,
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MHUMATUBHOCTh, YMEHUE JNEHCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHHMATH|
PMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATh €r0
[PU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTH|
K COUYBCTBHIO U CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH|
BHICTPaWBaTh OTHOLIEHHUS C JAPYTUMH JIFOJAbMH,
3a00THTBCS, TMPOSIBISITH HMHTEPEC W  pa3peliarh

KOH(IJINKTHI

OK 04 DddexTuBHO
B3aMMO/JICICTBOBATh U
[paboTaTh B KOJUIEKTHUBE U
KOMaH/1e

FOTOBHOCTBH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHNE HABBIKAMHU Y4EOHO-HCCIIEI0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHHKAaTHBHBIMU
TEVICTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTh:

- T[IOHMMAaTb W HCIOJb30BaTh IPEUMYIIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU paOOThI;

- INPUHUMATh LEIU COBMECTHOM JI€ATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JECUCTBUSA 10 €€
ITOCTVKEHUIO: COCTaBJATh  TJIAH  JCHUCTBHA,
[paclpeesATh POJIM C YY€TOM MHEHUH YYaCTHHKOB

00CYXKIaTh pe3ylbTaThl COBMECTHON paboThI;

- YMETb OIIEPUPOBATH MOHATUAMU: CIy4alHbIN ONBIT U CIy4allHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYHUCIATH
BEPOATHOCTb C  MCIOJIB30BaHUEM TIpaUUYecKuX METOJIOB;
[IPUMEHSTh (OPMYJIbl CIOKEHUS M YMHOXEHHSI BEpOSITHOCTEH,
KOMOUWHATOpHblE (akThl W (GOPMYNIbl TNPH pEIIEHUH 3aj]ad;
OLIEHUBATh BEPOSITHOCTU pEAJIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4YalHBIMU BEIMYMHAMH; YMEHHE IPUBOJUTHL IPUMEPHI
[pOSIBICHUS] 3aKOHAa OONBIIMX 4YHCEd B TMPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

- YMeTh CBOOOJIHO ONEPUPOBATh MOHATHUSMHU: CTENEHb C LIEJIBIM
[IOKa3aTeyieM, KOpPE€Hb HaTypajJbHOU

CTCIICHHU, CTCIICHb C

palMOHANFHBIM ~ TIOKa3aTelieM, CTeNeHb C JICHCTBUTEIHHBIM|
(BelecTBEeHHBIM) MTOKa3aTeeM, JIorapudm dncia, CuHyc, KOCUHYC
1 TAHT'€HC MPOU3BOJIBHOTO YUCIIA;

- yMETh CBOOOJIHO OINEpUpOBaTh MOHATUAMU: Tpaduk QyHKIHUH,

oOpaTHast GyHKUUSA, KOMIIO3UIMS (PyHKIMHA, TuHeitHas QyHKIus,
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- KOOPAUMHUPOBATH U BBIIIOJHATD pa60Ty B YCJIOBHAX]

[pE€aTbHOTO, BUPTYAJTHOIO M KOMOWHHUPOBAHHOTO|
B3aMOJCHCTBUS;
- OCYLIECTBJISITh  MO3UTHUBHOE  CTPATETHMYECKOE

[IOBEICHUE B PAa3JIMYHbIX CUTYyalUsX, HPOSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.
OBnazeHne  yHMBEPCAIbHBIMH  PEryJISITUBHBIMU
NICHCTBUSAMM:

) IpUHATHE Ce0sl U IPYTUX JIFOICH:

- IPUHUMATh MOTUBBI U apTyMEHTHI PYTUX JIIOJeH
[IpY aHAJIN3€ PE3y/IbTATOB JAESTEIbHOCTH;

OIIOKH;
- pa3BUBaTh CIIOCOOHOCTh IIOHUMATh MHUP C IMO3HIIUH
NPyroro 4eaoBeKa

KBagpaTUuHas (QyHKIMS, cTeneHHas (YHKUUS C  IeIbIM
MokasarejieM, TPUTOHOMETpHUYeCKHe  (YHKIHMH, OOpaTHbIC
TPUTOHOMETPHUUYECKHE ¢byHkuuy, noKa3areabHast u

imorapudmudeckas GyHKIHH, YMETh CTPOUTh Tpaduku (HyHKIIHH,
BBITIOJIHSTH MPe0Opa3oBaHus rpa@uKoB (HyHKIIHIA;

- yMETh HCHOJb30BaTh TpapuKd QYHKIUH 11 H3YYCHUs
[IPOIICCCOB M 3aBHCUMOCTECH MpH pEIICHHH 33a1a4 U3 IPYrux
YIeOHBIX TPSIMETOB W W3 PEaTbHOW JKU3HU; BBIPAKATH
(bopMyJilaMy 3aBHCUMOCTH MEXIY BEITHUNHAMU;

CBOOOJHO OMNEPUPOBATH MOHATHUSIMHU:
INZEINIVER

YETHOCTh (PYHKIIMH,

[IEPUOUYHOCTh OTPaHUYEHHOCTh ¢byHKIHY,

- IIPU3HABATb CBOC IIPABO U IIPABO APYIUx JoAe HAMOHOTOHHOCTD (1)YHKI_II/II/I, IKCTpEMYM q)YHKI_[I/II/I, HauOoJbIIEE U

HauMEHbIIee 3HAYeHUS (YHKIMHM HAa MPOMEXKYTKE, YMETh
[IPOBOAMTH UCCIIEIOBAaHUE (PYHKIIHNH;

- YMEThb HCIOJb30BaTh CBOICTBAa M Tpaduku (QyHKIMNA IS
[pELICHHUs] YpaBHEHWM, HEPABEHCTB M 3aJa4y C IapaMmeTpamu;
M300pakaTh Ha KOOPJAWHATHOM TJIOCKOCTH MHOXECTBA pElICHUN

YpPaBHEHU M, HEPABEHCTB U UX CHUCTEM

OK 05 OcyiiecTBasiTh YCTHYIO
U TTCHbMEHHYIO
KOMMYHHKAITIIO Ha
rOCYapCTBEHHOM SI3bIKE
Poccuiickoit @exneparuu ¢
yueToM ocoOeHHOCTEN
COLIMAJILHOTO U KYJITYPHOTO
KOHTEKCTa

B 00nacTu 5¢cTEeTHYECKOr0 BOCIIUTAHUS:

9CTECTUYCCKOC OTHOLNICHHUE K MHPY, BKIIIOYasdg

PCTETUKY ObITa, HAYyYHOTO M  TEXHHUYECKOIO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX|
OTHOIIICHH;

- CIOCOOHOCTh BOCTIPUHHMMATH PA3JIMYHBIE BHUJIBI
MCKYCCTBa, TPAIUIIUNA U TBOPUYECTBO CBOETO U IPYTHUX|
HapOJIOB, ONIYIIaTh AMOITMOHAIBHOE BO3/ICHCTBHUE

- YMCTbH OIICpUPOBATH IMOHATHAMHU: CPCIAHCC apI/I(l)MeTI/ILICCKOe,

MeAraHa, HauOoInblllee W HaWMEHBIee 3HAYCHHS, pa3Max,
mucrniepcus, CTaHJapTHOE OTKJIOHEHUE YHUCIOBOTO Ha0opa; yMeHue
M3BJIEKATh, UHTEPIPETUPOBATH HH(POPMAIIUIO, TPEICTABICHHYIO B
Ta0nuIax, Ha Juarpammax, rpaukax, OTpakarollyl) CBOWCTBA
[PEATHHBIX MPOIECCOB U SBJICHHUM; MPEACTABIATh HH(OOPMAITHIO C
[MOMOIIbIO TAOJIUI] U JWarpaMM; HCCJIEIOBAaTh CTATUCTUYECKUE

JIAHHBIC, B TOM YHUCJIC C IPUMCHCHHUEM rpa(bnqecxnx METOA0B U

HCKYCCTBA;

PDJIICKTPOHHBIX CPEACTB,
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- yOeX/IEeHHOCTb B 3HAUMMOCTH JI JINYHOCTU U
00II[eCTBAa OTEUYECTBEHHOI'O M MHPOBOT'O MCKYCCTBA,
DTHUYECKHUX KYyJIbTYPHBIX TPaAULMi U HAPOIHOIO
TBOPYECTBA,;

- TOTOBHOCTb K CaMOBBIP&JKCHHUIO B pPa3HBIX BUIAX|
MCKYCCTBAa, CTPEMIICHHE KauecTBa|

TBOp‘lCCKOfI JINYHOCTH,

IIPOABJIATD

OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHKAIMU BO Bcex cdepax
PKU3HU,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEJICTBA OOIICHHUS,
MOHUMATh

3HAa4YCHUC COIIMaJIbHBIX

KOH(JIMKTHBIX|

3HAKOB,
[pacro3HaBaTh MPEANOCHUIKU
CUTYyalluil ¥ cMAr4aTh KOH(MIUKTHI,
- pPa3BEpHYTO U JIOTUYHO M3JIaraTb CBOK TOUKY|

3PCHHA C UCITOJIB30BAHUECM A3BIKOBBIX CPEACTB

- YMETb ONEpPUPOBATh IMOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA Yroj, CKPEIIMBAIOIIMECA NPSMBIE,
[1apaJUIEIbHOCTD U MEPIEHAUKYISIPHOCTh MPSMBIX U IIOCKOCTEH,
YTOJI MEXKAY IIPSIMBIMU, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, IOl
MEXIY IUIOCKOCTSIMHM, PAcCTOSHHE OT TOYKH IO IUIOCKOCTH,
[PacCTOSTHUE MEKIY NMPSMBIMH, PACCTOSIHUE MEXKAY IIIOCKOCTAMU;
- YMETh MCIIOJIb30BaTh NPH PELICHUH 33aJad U3ydyeHHbIE (DaKThl U
TEOpEeMbl IUIAHUMETPUHU; YMEHHE OIICHWBATh pa3Mepbl 0OBEKTOB
OKPY’KaOILEero Mupa

OK 06 IIposBisaTe
pa)X1aHCKO-NIaTPUOTHYECKYIO
[O3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHUE Ha
OCHOBE TPaJUI[MOHHBIX
[POCCUICKHX JyXOBHO-
HPABCTBEHHbBIX 1IIEHHOCTEM, B
TOM YHCJIE C YIETOM
rapMOHHU3aLUU
MEKHALIMOHAIBHBIX U

OCO3HaHME  OOydYaroUIMMHUCSA
rpakJTaHCKON MIEHTUYHOCTH;

- [1eJICHaIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUY
ITMYHOCTH OCHOBE
Poccuiickoit  denepanmuu,
HAIMOHAIBHO-KYJIBTYPHBIX|

POCCUICKOM]

Ha JIyXOBHO-HPaBCTBEHHBIX]
[ICHHOCTEH HapoJO0B
MCTOPUYECKUX "
TpaInLINil, 3HAYNMBIX

NEHHOCTHO-CMBbICIIOBBIX

(hopMupoOBaHHE CHUCTEMBI
YCTaHOBOK,
QHTHKOPPYIITHOHHOTO MHUPOBO33PEHUS,

IIPpaBOCO3HAHMU, 9KOJOTrHYECKOM KYJbTYPHI,

- YMETb ONIEPUPOBATH IOHATUAMMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BEACHUE, YTOJ MEXKYy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BEAEHNUE BEKTOPA HA YUCIIO; HAXOAUTH C
[MOMOIIBIO U3YYEHHBIX (DOPMYJT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSHUE MEXKY ABYMS TOUKAMU;

-yMETb BBIOMPATh TOXOIAIINNA U3YIEHHBIN METO JJI PEIICHUS
3a/lauu, pacro3HaBaTh MaTeMaTUYeCKue (PaKThl U
MaTeMaTHUYeCKUe MOJICTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B ICKYCCTBE; YMEHHUE PUBOAUTD IPUMEPHI
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MEXPEJIUTUO3HBIX OTHOILICHU,
[IPUMEHATH CTaHIaPThI
AQHTUKOPPYILIMOHHOIO
[1OBEACHUSA

CIIOCOOHOCTH CTaBUTH IEH W CTPOUTH KU3HCHHBIC
[LIaHEBL,

B 4acTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TIPaB W
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;
NPUHATHE  TPAJUIHOHHBIX  HAIMOHAIBHBIX,

O6H.I€‘I€J'IOB€LIGCKI/IX TYMaHHUCTHUYCCKUX

H
JICMOKPATUICCKUX HGHHOCTeﬁ;

T'OTOBHOCTb IMPOTHUBOCTOATH NaCO0JIOrny

PKCTPEMHU3MA, HaIlMOHAJIN3Ma, KceHogoouw,
TUCKPUMHMHAIIMK TI0 COIMAJIBbHBIM, PEJIIUTHO3HBIM,
[PACOBBIM, HAIIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO NIEATEIbHOCTh B
MHTEpecax IpaXkJIaHCKOro 00IeCTBa, y4acTBOBATh B
caMOyIpaBlICeHUU

B 0011e06pa3oBaTeIIbHON

OpraHu3alMK U JETCKO-FOHOIIECKUX OpraHu3alusix;
- YMEHHUE B3aMMOJICCTBOBATh C COLMAJIbHBIMU
MHCTUTYTaMU B COOTBETCTBHHM C UX (YHKIUSIMH U
HAa3HAYCHHUEM;

- TOTOBHOCTh K T'YMaHUTAPHOW M BOJIOHTEPCKOH
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(hOpMHPOBAHHOCTh POCCHICKON TpaxIaaHCKOH
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHUS K CBOEMY]
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PoauHo,
FOpJIOCTH 3a CBOM Kpai, cBOK PoauHy, CBOM SI3BIK U
KYJIbTYpY, HacTosIee]
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IpPOILIOE u

MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH MOHATUSAMU: CIy4alHbIN OIBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOATHOCTD rpadu4ecKux
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOKEHHsI BEpOATHOCTEH,
KOMOUHATOpHble (akThl W (GOpMyJIbl NpPU pEIICHUU 3a/ad;

C HUCIIOJIB30BaHUEM MCTOAOB,

OLCHUBATL BCPOATHOCTH PCAIbHBIX CO6BITHﬁ; 3HAaKOMCTBO CO

CHy‘lﬁfIHBIMPI BCJIMYMHAMHU, YMCHUC [IIPUBOJUTL IIPHUMCEPL]

[IPOSABJICHUA  3aKOHa OOJIBIIMX YHCEI B IIpUpPOAHBIX H

0OIIIECTBEHHBIX SIBJIEHUSIX
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- LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIAM,  HMCTOPUYECKOMY U  MIPUPOIHOMY]
HACJICIUIO, TaMSITHUKAM, TpaAuUUsIM HapoOJOB
Poccun, noctmwxkenusim Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIIE;

- uaeiHas yoexJIeHHOCTh, TOTOBHOCTD K CITY)KCHHIO
n 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

OCBOCHHBIC  OOYYAIONIUMUCS  MEXIPEIMETHBIC
[OHSATHUS ¥ YHHUBEPCAJIbHBIC Y4YCOHBIC JEHCTBUS
(peryJisaTUBHBIE, MMOo3HaBaTeILHEIC,
KOMMYHHKATHUBHBIE);

- CLIOCOOHOCTD X MCITOJIB30BaHMU B ITI03HABATEIbLHOM
M COIMAJIbHOM  MpPaKTUKE, TOTOBHOCTh K
CaMOCTOATEIILHOMY IJIAHUPOBAHUIO H
OCYILIECTBIECHUIO y4aeOHOMH JIeATEIILHOCTH,
OpraHu3aluy  y4eOHOrO  COTPYAHHYECTBA  C
[eJaroru4YeCKUMU pabOTHIUKAMU U CBEPCTHUKAMHU, K|
Y4aCTHIO B MMOCTPOEHUHU VH]IUBUYAJIbHOM]
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIa/IeHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU
eaTeIbHOCTH
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OK 07 CogeiicTBoBath
COXPAHEHUIO OKPYXKaIoLIeH
Cpenbl, pecypcocOepexeHHIO,
[PUMEHSTh 3HAHUS 00
M3MEHEHUU KIIMMara,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, dP(HEKTUBHO
IEHICTBOBATH B UPE3BBIYANHBIX
CUTYaIHsx

- HC IIPpUHUMATDH IIGI;'ICTBI/ISI, IMPUHOCAIINUE BpC/|

OKpY>KalolLEH Cpelie;
- yMeTb MPOTHO3MPOBATH  HEOIArONmpHUsITHHIC
DKOJIOTMUECKHUE TIOCTEACTBUS MpPEeIPUHUMAEMbIX

e CTBUM, IPEIOTBPAILIATh UX;

- pacCIIUPUThL OMBIT JEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJIECHHOCTH;

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM

aHaJIn3a MMEIOIINXCS MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYILECTBJIATb  LIEJICHAIIPABJICHHBIM  ITOUCK
[epeHoca CpeAcTB M crnocoOoB  JieiicTBUA B

podeccnoHalbHYIO Cpeny;

- YMETh NMEPEHOCUTHh 3HAHUS B IMO3HABATENIBHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- TIpeaJiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJEU C
[MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKOM]

3HAYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYyallusiM, BHOCHUTH
KOPPEKTUBBI B JIeSITeIIbHOCTb, OIICHUBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIIAAM

- YMETb ONEpUpPOBATh MOHATUAMHU: (YHKIHUSA, HENpephIBHAS

(byHKUIMs, TOpOW3BOAHAS,  IEpPBOOOpa3Has,  ONpeleICHHBIN
MHTETpal]; yMEThb HAXOAUTh MPOHU3BOJIHBIC AIEMEHTAPHBIX|
(YHKIMIA, MCHOB3YS CIIPABOYHBIC MaTEpPHANbI; MCCIIEA0BATH B

HpOCTeI;'IIHPIX Cciydasax (byHKI_II/II/I Ha MOHOTOHHOCTHb, HaXOIUTb
HauOOJbIINE W HauMEHbIIME 3HAYeHUS Q)YHKHHﬁ; CTPOUTH

Fpa(I)I/IKI/I MHOI'O4JICHOB C HCIIOJIBb30BaHHUECM alrapara;

MaTE€MaTHYeCKOro AaHaJIW3a; IPUMEHATh IIPOU3BOJHYIO IIPH

peleHuu  3aj1a4

OpPUCHTHUPOBAHHBLIC 3aJa4d Ha HauOOJIBIIINE W HAUMEHbIINE

Ha  JBWKEHHWE,  pellaTh  MPaKTHUKO-
3HAYEHUS, HA HAXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YyMETb OIIEpUPOBATh MOHATHUSAMHU: ABM)KEHHE B IPOCTPAHCTBE,
o00HbIe (DUTYphl B IPOCTPAHCTBE; HCIOJIb30BATH OTHOIIEHUE]
[UIoIazel MOBEPXHOCTEW M 00bEMOB HOJOOHBIX (GUIYp HpU
PEILIECHNN 3a/]a4;

- YMETb BBIYUCIIATH I'€OMETPUYECKHE BEIMYUHBI (IJIMHA, YTod,
r011a/1b, 00BEM, MJIOIAAb IOBEPXHOCTH ), UCTIONb3Ys U3YyUEHHbIE

(hOPMYJITBI U METOIBI

TIK 2.5. OcymiecTBisTh
pa3paboTKy 1 oopmiieHHE
rpaduUecKuX, BEIYUCIUTEIbHBIX
1 TIPOCKTHBIX paboT ¢
HCITOJIB30BAHUEM CHUCTEM
ABTOMATH3UPOBAHHOTO
[MPOSKTUPOBAHUS.

BBITIOJTHATh MAaTEMATHYECKHUE BBIYUCIICHUS TIPHU
pa3paboTke TpaPUUYECKUX, BBIYUCIUTEIBHBIX U
[MPOCKTHBIX pPabdOT C WCIOJIb30BAaHUEM CHCTEM|

ABTOMAaTHUYCCKOT'O ITPOCKTUPOBAHUA

- YMCTbH OIICpUPOBATH IMOHATHAMHU: CPCIAHCC apI/I(l)MeTI/ILICCKOG,

MC/IHaHa, HauOoJbIIee M HaMMCEHbBIICE 3HA4YCHH, pa3Mmax,
PTUCTICPCHS, CTAaHJAPTHOC OTKJIIOHCHUEC YU CIIOBOT'O Ha60pa; YMCHUE

M3BJIEKATh, HHTEPIPETUPOBATH UH(OPMALIUIO, MTPEICTABICHHYIO B

Ta0nuIax, Ha Juarpammax, rpadukax, OTpakarollyld CBOMCTBA
[pEAIbHBIX MPOLIECCOB U SBJICHUI; IPEICTABIATh HHPOPMAIUIO C

ITOMOIIBIO Ta6J'II/II_I U auarpamm; HUCCICAOBATb CTATHCTUYCCKUC
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TaHHbIe, B TOM YHCJIE C IPUMEHEHHEM TpapUuecKuX METOJIOB H
DIIEKTPOHHBIX CPENICTB; - YMETh BBIYUCIATH T€OMETPUUYECKHE
BEIWYMHB  (AMHA, YroJ, IUIOHm[aab, O0O0BEM, IUIOIIAdb
[IOBEPXHOCTH ), UCTIONBb3Ysl H3y4eHHBIE (DOPMYIIBI U METOIHI,

- YMeTh CBOOOJHO OIEpUpPOBATh MOHATHAMH: Tpaduk (GyHKIMH,
oOpaTHast GyHKIMs, KOMITO3UIUS (DYHKIMH, JIMHEHHAsT (YHKIINS,
KBagpaTu4yHas (QYHKIUS, CTeneHHas (QYHKOMA C  LEeNbIM
MokaszarejieM, TPUTOHOMETpPHUYeCKHe  (YHKIHMH, OOpaTHbIC
TPUTOHOMETPHUYECKHE ¢byHKINH, noKa3arenbHast "
norapugmuyueckas QyHKIUU; YMETh CTPOUTH TpaduKu GyHKIUH,
BBITTOJIHATH MPEOOpa3oBaHus rpaduKOB PYHKITHIA,

IIK 4.2. IIpon3BoauTs
TCXHOJIOTMYCCKUEC PACUCTEI Ha
OCHOBE HOPMAaTHBOB
TEXHOJIOTHYECKHX PEKUMOB,
TPYIOBBIX U MAaTEPUAIBHBIX
3aTpar.

- BBIIOJIHATH MAaTEMAaTUYECKUE BBIYUCICHUA IIpY
TEXHOJOTMYECKUX pacyerax Ha OCHOBE HOD
HOPMAaTHUBOB TEXHOJOIMYECKHX PEXKUMOB, TPYIOBBIX H
MaTepHaIbHbIX 3aTpar.

- YMETh peIIaTh TEKCTOBBIE 33/1a4K Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MIPOLIEHTHI, JOJIM U YaCTH, Ha IBU)KEHUE, paboTy, CTOUMOCTh
TOBApPOB U YCIIYT, HAJIOTH, 3aJ1a4i U3 00JIACTH YIpaBJICHUS
ITMYHBIMU M CEMEHHBIMU (DMHAHCAMU); COCTABIISATH BHIPAYKEHUS,
YPABHEHUs, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a]1a4H,
MICCIIE0BATH MTOJYYEHHOE PEIICHUE U OLICHUBATH
[PaB/10110,I00HOCTH PE3yJIbTATOB;

- YMETb ONIEPUPOBATH ITOHATUAMHU: CIIYYaAWHBIA OIBIT U
CilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS; YMEHHE
BBIUUCIISATH BEPOSITHOCTD C HUCIOJIb30BaHUEM IpaUuecKux
METO/I0B;
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2. CTpyKTYypa M coJep:kaHue 001e00pa3oBaTe/IbHOI AUCIUNIHHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oovem ¢
yacax*

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 268

B T.Y.

OcHoOBHOe cojiep:KaHue 210

BT. 4..

TEOPETUUECKOE 00yUueHue 128

MIPaKTUYECKHE 3aHATHS 82

IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne 46

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TeopeTudeckoe o0ydeHue

MIPaKTUYECKHE 3aHATHS 46

Ipome:xkyTouHnasi arrecTainus (IK3aMeH) 12
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2.2. TemaTnyeckuii mjiaH u coaepikaHue JUCHUIIINHBI

Conep:xxanue yuye0HOro marepuasa (0CHOBHOE M MPodeccHoHAIbHO-

HaumenoBanue pa3jiesioB . Oo0bem dopmMupyemblie
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOIYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHoOe cogepKkaHue
Paznen 1. IloBTOpeHue 14
Kypca MaTeMATHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Copep:xanue yueOHOro MaTepuana
[enn u 3aj1aud | bazoBble 3HAHHUSA M YMEHUS 110 MATEMATHKE B IPOPECCHOHATBHON U B IIOBCETHEBHOM
MaTEMaTUKH NIPU OCBOCHUHU | IEATEIHHOCTH.
CHEUAIBHOCTH KomOunupoBanHoe 3aHsTHE 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Yucna w  BelyMcieHus. | JlelcTBUA HAJ MONOKUTEIbHBIMUA U OTPUIATENIHBIMU YU CIIaMHU, OOBIKHOBEHHBIMH U OK-01, OK-02,
Bripaxkenus u ,Z[GCV}ITI/I‘IHBIMI/I IpoOsiMU. OK-03, OK-04,
npeoOpa3oBaHus JleficTBUS cO cTeneHs MU, (POPMYIIbI COKPAILIEHHOTO YMHOXEHHS. 2 OK-05, OK-06,
KomMOuHMpoBaHHOE 3aHsTHE OK-07;
Tema 1.3. IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE cOJAepKaHue (coiepKaHue MPUKJIATHOTO [1K4,2
['eomeTpus HA TUIOCKOCTH | MOYJIS1)
Busl mitockux GuUryp v ux miomab.
IIpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPUH Ha IUIOCKOCTH 2
[IpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponienTHele BeruMcaeHus | [IpocTbie MpoIEHTHI, pa3Hble cIocOObI UX BhIYMCIeHUS. CII0KHbIE TPOIIEHTHI
[IpakTnueckoe 3anaTue 2

Tema 1.5

Coneprxanne yueOHOTO MaTepuana
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YpaBHEHMs U HEPABEHCTBA

JluneiiHbIe, KBaApaTHBIC, IPOOHO-TMHEHHBIC ypaBHEHUS M HEPABEHCTBA

[IpakTuueckoe 3aHATHe 2
Tema 1.6 Coneprxkanue y4eOHOT0 MaTepuasia
Cucrembl  ypaBHeHu#l M | CriocoObl peIIeHUsI CHCTEM JIMHCHHBIX ypaBHeHui. [loHstus: matpuna 2x2 u 3x3,
HEpPABECHCTB onpeaenutenb Marpuipbl. Merton I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH. 2
CucreMbl HEpaBEHCTB
KoMOuHMpoOBaHHOE 3aHATHE
Tema 1.7 Coneprxkanue y4eOHOT0 MaTepuasia
BxoxHO# KOHTPOJIBb Bbruucnenuss u npeoOpa3oBaHus. YpaBHEHMs W HepaBeHCTBa. ['eomerpus Ha
IJIOCKOCTH 2
KonTponbnas padota
Paznen 2 Ilpsimble H 16
IUIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Copep:xanue yueOHOT0O MaTepuana
OcHoBHbIE noustus | [Ipeagmer crepeomerpun. OCHOBHbIE MNOHATUS (TOYKa, HpsiMas, IUIOCKOCTb,
CTEPEOMETPHHN. npoctpancTtBo).  OcHOBHblE — akCcMOMBI  cTepeomeTpuu. llepecekaromuecs, 2
Pacnonoxenne npsMBIX M | mapajulelbHBIE W CKpeUIMBamomuecs mpsmbie. [Ipu3Hak W CBOWCTBO
IIJIOCKOCTEMN CKPEIMBAIOINXCS NPAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (DUTYPBHI. OK-01, OK-03,
KomOunupoBaHHoe 3aHATHE OK-04, OK-07
Tema 2.2. Coneprxanue yueOHOro MaTepuasa
[MapannensHocts npsmelX, | [lapamnensaeie mpsimas W 1uiockocts. Ompenenenue. [lpmsnak. CoiicTBa (C
npsAMOM M INIOCKOCTH, | JOKa3aTenbcTBOM). [lapamnensHbie miuockoctu. Onpenenenue. [lpusnak. CoiicTBa
IIJIOCKOCTEMN (c nokazarenbcTBOM). Terpasip u ero sanemeHTsl. [lapanienenunen v ero 3J€MeHTHI.
CpolicTBa TPOTUBOIOJOXKHBIX TIpaHEd MW JAWAroHaJedl mapasulesienuIena. 4

[TocTtpoenue ceuenunii. Pemenne 3amay.

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Copepxanne yueOHOTO MaTepuana
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Tema 2.3.
[eprieHAUKYIAPHOCTD
HPSIMBIX, IPSIMOM |
IIJIOCKOCTH, IIOCKOCTEMN

[lepnennukynspueie npsamble. llapamienbHbple nOpsMble, NEPHEHAUKYISPHBIE K
mockocTH. [Ipru3Hak nepneHauKyIspHOCTH NPSAMOU U IIIOCKOCTH. [loKa3aTenbeTBo.
[lepnengukynssp u HakioHHasA. [lepnenaukynspHsle 1mIockoctu. Ilpusnax
MEePIEHIUKYISIPHOCTH IIIIOCKOCTEN. [[oka3aTenbeTBo.

PaccrosiHust B mpocTpaHCTBE 2
KoMOuHMpOBaHHOE 3aHATHE

Tema 2.4. Copepxanne yaeOHOTo MaTepuaa

Teopema 0 TPEX I Teopema o Tpex HepneHauKysIpax. Jloka3areabCTBO. YTosl MEXIy HpsIMOW M

TICPHCHINKYIIApax IJIOCKOCTBIO. YTOJI MEXAY IIOCKOCTSMHU 2
KomOunupoBaHHoe 3aHsTHE

Tewma 2.5. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAepPKaHUe (CopepKaAHNe MPUKJIIATHOTO

[TapannenbHele, MO/1YJIfA)

NEPIECHIUKYJISIPHBIE, Axcuomsl  crepeoMerpuu. [lepneHIUMKYISpPHOCTH IPSIMOM M IUIOCKOCTH,

CKPEILMBAIOIIKECS IPAMBIE | MAPAILICITBHOCTh JIBYX IPSIMBIX, NEePIEeHIUKYISAPHBIX IUIOCKOCTH, 4
NIEPIEHIUKYJIAPHOCTD MIJIOCKOCTEN
[IpakTnueckoe 3anaTne

Tema 2.6. Coneprxanue yueOHOro MaTepuasa

Pemenne 3anau. Ipsamele u | Pacnonokernne NpsMbIX M IDIOCKOCTEH B MpocTpaHCTBe. [lepneHanKynIspHOCTh U

IJIOCKOCTH B IIPOCTPAHCTBE | MapajyieNbHOCTh NPAMBIX U IUIOCKOCTeH. CKpeluBaronecs npsmMole
KonTponbnas padota 2

Pa3nen 3. Koopaunarsl u 14

BEKTOPBI

Tema 3.1 Cojep:xaHue yueOHOTO MaTepuana OK-02, OK-03,

JlekapToBBI KOOPAMHATHI B | JlekapTOBBI KOOpAMHATHI B TpocTpaHcTBe. Ilpocreiimme 3agayn B KOOpPIMHATAX. OK-04, OK-07;

npoctpaHcTse. Paccrosnue | PaccrosHue Mex 1y IByMs TOUKaMH, KOOPAUHATHI CEpeIMHbI OTpE3Ka 4 11IK2,5

MEXIY JBYMS TOYKAMH.
Koopaunatel  cepeuHBI
oTpe3ka

KOM6I/IHI/Ip0BaHHOe 3aHATHUC
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Tema 3.2

BekTopsl B IpoCTpaHCTBE.
Yron MexXIy BEKTOpPaMH.
CKaJIIpHOE TIPOM3BEICHHUE

Conepxkanue y4eOHOro MaTepHraia

BeKTopH B IIPOCTPAHCTBC. CrnoskeHne U BEIYUTaHHUE BEKTOPOB. YMHOKEHHE BCKTOpa
Ha 4YuCIO. KOMHHaHapHBIe BCKTOPBI. CKaJ'IHpHOG IIPOU3BCACHHUEC BCKTOPOB.
Paznoxxenne BCKTOpa 110 TPpEM HEKOMIIJIAHAPHBIM BEKTOPaM. KOOp,I[I/IHaTI)I BCKTOpA,

BEKTOPOB CKaJISIPHOE MIPOU3BEIECHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, YrOj 4
MEXy MPSIMON M IVIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU. Y paBHEHHUE IJIOCKOCTH.
I'eomeTprueckuii CMbIC OIpenenuTeNs 2X2
KoMOuHMpoOBaHHOE 3aHATHE
Tema 3.3 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKaAHNe MPUKJIIATHOTO
[IpakTuko- MOIYJIs1)
OpUEHTUPOBaHHbIE 3a1auM | KoopanHaTHas MI0CKOCTh. BhluncneHne paccTOSHUN U MIIOMAAeH Ha IUIOCKOCTH.
Ha KoOpAuHAaTHOH | KonmuecTBEHHBIC pacyeThl 4
IJIOCKOCTH [IpakTuueckoe 3anarue
Tewma 3.4 Coneprxanue yueOHOro MaTepuasia
Pemenne 3a1ad. | /lekapToBBI KOOPAMHATEI B IIpOcTpaHcTBe. BekTtopsl B npocTpancTBe. ClloKeHHE U
Koopaunats!l 1 BEKTOPBI BbIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Mcio. KoMiutaHapHble BEKTOPBI.
CkansipHOE€  NpPOU3BENEHUE  BEKTOpOB. PasnokeHue BekTopa IO  TpEM
HEKOMIUIaHApHBIM BeKkTopaM. IIpocreimme 3agaun B koopauHarax. KoopauHartsl
BEKTOpPA, paCCTOSHUE MEXKY TOUKaMH, KOOPAUHATHI CEPEINHBI OTPE3Ka, CKAIIPHOE
MIPOM3BE/ICHNE BEKTOPOB B KOOpJAMHATAX, YroJl MEXAY BEKTOpaMH, Yoyl MEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMHU
KonTtponbHas pabora
Paznen 4. OCHOBBI 32 OK-01, OK-02,
TPUTOHOMETPHUH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
pyHKuHMH OK-07; I1IK2,5
Tema 4.1 Coneprxanue yueOHOro MaTepuasa
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Tpuronomerpudeckue
(GYHKIUH TPOU3BOJIBHOIO
yria, yucia. Pannannas u
rpagycHas Mepa yria

Panuannas mepa yria. IIoBopoT Touku BOKpYr Haudana koopauHat. OnpezneneHue
CHUHYCa, KOCUHYCa, TAaHT€HCa W KOTaHTeHca. 3HAKU CUHYCa, KOCMHYCa, TaHTeHCca U
KOTaHT'€HCa 110 YeTBEPTSIM. 3aBUCUMOCTb MEXAY CHHYCOM, KOCUHYCOM, TAHT€HCOM 1
KOTaHT'€HCOM OJIHOTO U TOTO ke yria

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2

OcHOBHBIE
TPUTOHOMETPHUYCCKHE
TOXKJIECTBA.

DopMyIbl IPUBEACHUS

Conepxkanue y4eOHOro MaTepHuaia

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O U
- o. Dopmysbl IpUBEICHUS

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH JIBYX
YIJIOB
Cunyc u KOCHHYC
JBOMHOTO yria. ®opmyisl

IMOJIOBUHHOT'O yTJIa

Copep:xanue yueOHOTo MaTepuana

CymMa u pasHocTb cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
JBOMHOTO  yIJIa. CYMMBI
TPUTOHOMETPUUYECKUX (YHKIUN B IPOU3BEIECHUE U IPOU3BEIEHUS B CYMMY.

@®opmynbsl  nojoBuHHOro yria. IIpeoOpa3oBaHus

BeipakeHne TpuroHoMmeTpuyecknx (YHKIHMA dYepe3 TaHIeHC IOJOBHHHOTO

aprymenTa. [IpeoOpa3zoBaHusi IpOCTEHIINX TPUTOHOMETPHUUECKHUX BBIPAXKCHHI

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.4 Coneprxanue yueOHOro MaTepuasa
OyHKIMM, HMX CBOUCTBA. | OONacTh ONpeNeNeHUs U MHOKECTBO 3HAaYCHWH QyHKIuid. YETHOCTH, HEUETHOCTS,
Crnioco0sl 3aJlaHus | nepuoAMYHOCTh PyHKUIMNA. CriocoOb! 3a1anus GyHKIUN
GyHKIMHA KoMOMHUpPOBAHHOE 3aHATHE
Tema 4.5 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuueckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLUH.
(GyHKIMHM, UX CBOMCTBa M | YETHOCTH, HEYETHOCTD, MEPHOANYHOCTD TPUTOHOMETpUUECKUX (yHKIwii. CBOMCTBA
rpaduxu u rpaduku QyHKIUN y = cos X, y =sin X, y = tg X, y = ctg X.
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 4.6 Coneprxanne yueOHOTO MaTepuana
[IpeoOpazoBanue Cxartue u pacTshkeHHe TpahUKOB TPUTOHOMETPUUECKHUX (DYHKITHIA.
rpaduKoB [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKITUI




31

TPUTOHOMETPUUECKHUX [IpakTuueckoe 3anarue

byHKIMHA

Tema 4.7 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHue (CopepKaAHNe PUKJIIATHOTO
Omucanue MO/1YJIfA)

[IPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUH B MPOQecCHOHATBHBIX

IPOLIECCOB  C
rpaduKoB PyHKIHIT

IIOMOIIBIO

3agadax

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 4.8 Coneprxkanne yueOHOT0 MaTepuaia
OO6patHbie OO6patHbie TpUuroHoMmeTpuyeckue GyHkiun. x cBoiicTBa 1 rpaguku
TPUTOHOMETPHYECKHE
KoMOuHMpOBaHHOE 3aHATHE
byHKIIUN
Tema 4.9 Coneprxanue yueOHOro MaTepuasia
Tpuronomerpuueckue VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenne

YpaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THUIIOB: IIPOCTEHIINE

TPUTOHOMCTPHUYCCKUC YpPABHCHMUA,
Pa3JI0KCHHUEM Ha MHOXXHUTCIIN, OJJHOPOAHLIC.
HpOCTeI‘/’H_HI/Ie TPUTOHOMETPHUYICCKUC HEPABCHCTBA

CBOIAINMECA K KBaApPaTHbBIM, PpCOIaCMbIC

KoMb6uHMpoBaHHOE 3aHsTHE.

Tema 4.10 Coneprxkanne yueOHOT0 MaTepuana

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUUYECKHX KomOunupoBaHHoe 3aHATHE

ypaBHEHUHU

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Pemienne 3agad. OCHOBBI

[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKEHHUI. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPAaBHEHWH W HEPABEHCTB B TOM YHCIE C HCIIOJIE30BAaHHEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKIIUN KoutpomnsHast pabora

Paspnean S.

KoMmiekcHbIe 4yuciia

Tema 5.1

Copepxanne yueOHOTO MaTepuana
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KommiiekcHrlie uncia

IloHsTHE KOMILIEKCHOT'O 4YHCIIA. COHpH)KeHHbIe KOMIUJICKCHBIC YMUCJId, MOAYJIb U

apryMeHT KOMIUIEKCHOro uuciaa. @dopma 3amucH  KOMIUIEKCHOIO — 4Hcia 2
(reomeTpuyeckas, TpPUTOHOMETpHUYECKas, anreOpauueckas). Apudmerndeckue
JeUCTBUS C KOMIUIEKCHBIMU YHCIIaMU
KomOunupoBanHoe 3aHsTHE
Tema 5.2 Copepxanne yaeOHOTo MaTepuana
[Ipumenenue BrinosiHeHUE pacyeToB ¢ MOMOILBK KOMIUIEKCHBIX yucen. [IpuMepsl ucnonb30BaHus
KOMILJICKCHBIX YHCET KOMIUIEKCHBIX YHCEI 2
[IpakTyeckoe 3aHsATHE
Pa3nen 6. IlpousBoaHas 30
GyHkumu, ee
npuMeHeHHne
Tema 6.1 Coneprxanne yueOHOro Marepuasia
[Mousatue IPOU3BOJHOMU. | OmpeielicHre YUCIOBOM IMOCIICOBATEIFHOCTH U CIOCo0bI ee 3amanus. CBoiicTBa
@opMmysibl M IpaBUJIa | YHCIOBBIX MocjenoBarenbHOCTel. OmpeneneHue mpenena Mociael0BaTeIbHOCTH.
g hepeHIMPOBAHS Breruncnenne  mpemenoB  mocnenoBarenbHocTed.  [Ipemen  QyHkmmm  Ha 2
oeckoneunoctu. [Ipenen ¢pynkuun B Touke. [Ipupamenue aprymenra. I[Ipupamenue OK-01, OK-02,
¢byHkuuu. 3anadd, MNPUBOAAIIME K TOHATHIO Mpou3BoaHOW. OrmpeneneHue OK-03, OK-04,
MIPOU3BOJHOMN. AJITOPUTM OTBICKAHUSI TPOU3BOAHOU OK-05, OK-06,
KomOnHupoBanHoe 3aHITHE OK-07;
Tema 6.2 Cojep:xanue yueOHOTO MaTepuana 11K2,5
IIpousBoaHbIE cyMmMmel, | @opmynsl auddepenurponanust. [Ipasuna quddepenunpoBanms 4
pasHOCTH  mpou3BeAeHus, | KoMOMHUpOBaHHOE 3aHATHE
4aCTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuasa
IIpousBoaHbIe Onpenenenve cnoxHoil pyHkuuu. [IpousBoaHas TpUTrOHOMETpUYECKUX (YHKIUI.
TPUTOHOMETPUUECKUX [IpownsBoHas CI0XHON (PYHKIIMH
ynxunii.  Ipoussonnas | KomMOHHHPOBaHHOE 3aHSTHE 2

CIIOKHOU (QYHKIIUU
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Tema 6.4

IlousTue 0
HEIMPEPHIBHOCTH (PYHKITUH.
Meton UHTEpBaJIOB

Conepxkanue y4eOHOro MaTepHraia

[Tonsarue nenpepsiBHON QyHKITMH. CBOICTBAa HETIPephIBHOH (hyHKIMU. CBSA3b MEKIY
HENPEPhIBHOCTRIO U AU((HEepeHIUPYEeMOCThIO (YHKIMU B TOYKE. AJTOPUTM
pELIEeHNs HEPABEHCTB METOI0M UHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tewma 6.5 Copepxanne yaeOHOT0 MaTepuana
I'eomeTpuueckuit u | 'eoMeTpUYecKrii CMBICII TPOU3BOJHOM (YHKIMH — YIrIOBOH KO3 (UIHEHT
buznueckuit CMBICH | KacaTeNbHON K Trpaduky (GYHKIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
POU3BOIHON (GyHKLIMU. AJITOPUTM COCTAaBJIEHUS YpaBHEHMs KacaTelbHOU K rpaduky QyHKIuH
y=f(x)
KomOunupoBanHoe 3aHsTHE
Tema 6.6 Coneprxanue yueOHOro Matepuasia
dusnueckui CMBICT | @u3nyeckuil (MEXaHWYECKUIH) CMBICI IPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
MIPOU3BOTHON B | MOMCHT BpeMeHH t: v =S’ (t)
npodeCcCHOHATILHBIX [IpakTuyeckoe 3aHsITHE
3aadax
Tema 6.7 Copepxanue yueOHOTO MaTepuana

MOHOTOHHOCTh (DYHKIIUU.
Touku 3xcTpEeMyMa

Bospacranne u yObiBaHue (yHKIIMHA, COOTBETCTBHME BO3PACTaHHS W YOBIBAHHS
¢GyHKIMM 3HaKy npou3BoAHOW. I[loHsTHEe ™POWM3BOJHOW BBICHIETO MOPSIKa,
COOTBETCTBHE 3HAKa BTOPON MPOM3BOAHOMN BBITYKJIOCTH (BOTHYTOCTH) (DyHKLIMU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM U MHHMMYM. lloHsTHE acMMNTOTBHI, COCOOBI MX
orpeJiesieHusl. ANTropuTM HccieloBaHus (YHKIMH M MOCTPOEHHs ee rpaduka c

MIOMOIIBIO TPOM3BOIHON. [IpoOHO-TMHEeHAs pyHKLUSA

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.8
HccnenoBanue QpyHKIUN U
MoCcTpoeHue rpaduKoB

Conepxkanue yaeOHOro MaTepuaia

HccnegoBanue (I)yHKI_[I/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHUC Tpa(bI/IKOB.

KomOunupoBanHoe 3aHsATHE

Coneprxanne yueOHOTO MaTepuana
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Tema 6.9 HawubGosbluee u

Haxoxaenne HauOONBIIET0 W HAWMMEHBINEr0 3HAYCHUN (YHKIUH, TOCTPOSCHUE

HalMEHbLIee 3Ha4YeHus | rpa)MKOB MHOTOWIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTUYECKOT0 aHaIM3a 2
byHKIUHA KomOuHMpoBaHHOE 3aHATHE
Tema 6.10 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKAHNe TPUKJIIATHOTO
Haxoxnenue MO/LYJIs1)
ONTUMAJILHOTO pesynbpTara | Haumenbliee u HanOosblee 3HaYeHUE (QyHKIIUN 6
C MOMOMIBIO IPOU3BOAHOM | [IpakTHYECKOE 3aHATHE
B IIPAKTUYECKUX 3a/1a4ax
Tema 6.11 Copep:xanue yueOHOro MaTepuana
Pemenue 3agad. | opmynsl u npasuia aupdepennmpoanus. VcenenoBanue QyHKIHNA C TOMOIIBIO
[IpousBonHas GpyHKuMH, €€ | mpousBoaHON. Hanbosbiiiee ¥ HaMMEHbIIee 3HAYCHHST () YHKITUH 2
IPUMEHEHNE KonTponbnas padora
Pa3znen 7. 38
MHoOrorpaHHMKH M Teja
BpallleHusl
Tema 7.1 Coneprxanue yueOHOro MaTepuaa
Bepmunsbl, pebpa, rpanu | IToHsTHe MHOTOrpaHHHMKa. Ero sJieMeHTHI: BepIIMHBI, peOpa, rpaHu. J[HaroHasb.
MHOTOTpaHHHKA Ceuenue. Beimykiiple ¥ HEBBITYKIJIbIE MHOTOTPaHHUKH
KoMOMHHPOBAHHOE 3aHATHE 2 OK-01, OK-02,
Tema 7.2 Copep:xanne yueOHOTO MaTepuana OK-03, OK-04,
ITpusma, ee | [Tonstue npusmbl. Ee ocHoBaHus u O0okoBble TpaHH. Bricora mpusmsl. Ilpsmas u OK-05, OK-06,
COCTABJIAIOLIME, CEUYEHUE. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue OK-07
llpsimasi u  mpaBuibHas | KoMOMHHPOBaHHOE 3aHSTHE 2
TIPU3MBI
Tema 7.3 Coneprxanne yueOHOTO MaTepuana
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBa MPSIMOYTOJILHOTO mMapawienenunena, kyo. CeueHue
Ceuenue KyOa, | kyOa, mapaienenumneaa
napaJenenuneaa KomOunupoBaHHoe 3aHATHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuasa
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IInpamuna, ee
COCTaBIAIOIIUE, CEUYCHHE.
[IpaBuwiibHass ~ nupamMuja.

VYceuennas nmupamMmuia

[Mupamuna u ee anemenTsl. Ceuenue nupamuasl. [IpaBunbHast nupaMua. Y ceueHHast
nupamuzia

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5

Conepxkanue y4eOHOro MaTepHraia

boxkosas u nonHas | [Inomans 60KOBOW M MOJHON MOBEPXHOCTH IPU3MBI, TMPAMUIbI
MIOBEPXHOCTh npu3Mbl, | KoOMOMHMpOBAaHHOE 3aHSATHE
UpaMU/IbI
Tema 7.6 Copep:xanue yueOHOro MaTepuana
Cummerpuss B KyOe, | CHMMETpUSI OTHOCHTEIBHO TOYKH, MPSIMOH, miaockoctH. CHUMMETpusi B KyOe,
napajuieNienunese, napajuiefienunesae, npusme, mupamuie
npusMe, Mupamuie KomOunupoBanHoe 3aHsTHE
Tema 7.7 IMpodeccnoHabHO-OPUEHTHPOBAHHOE COAepP:KaHUe (CoAepKAHUE TPUKJIATHOTO
IIpumepsl cUMMETPUH B | MOIYJIsl)
npodeccun CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Coneprxkanne yueOHOT0 MaTepuasia
[TpaBunbHbIE [TonsTre npaBUIBHOrO MHOTOrpaHHMKa. CBOMCTBA MIPABUIIBHBIX MHOTOTPaHHUKOB
MHOTOI'PAHHUKH, uXx | [IpakTuueckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Coneprxkanne yueOHOT0 MaTepuasia
Humuump, ero | Humunnp u ero snementsl. CeueHue nuinHapa (apajiieIbHOE OCHOBAHHUIO M OCH).
cocraBisirome.  Ceuenue | Pa3BepTka nuanHIpa
HWIMH]Ipa KomOunupoBaHHoe 3aHATHE
Tema 7.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAePKaHHe (CoAepPKaHNe TPUKJIATHOIO
Konyc, €ro | MOAYyJIfA)
cocrapisromue. Ceuenne | Konyc u ero anementsl. CeueHre KoHyca (mapauiesibHOe OCHOBAHHIO M IIPOXO/ISIIee
KOHYca yepes BEepIINHY), KOHWYecKue ceueHus. PazBepTka KoHyca

KomOunupoBanHoe 3aHsATHE
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Tema 7.11 Copepxanne yaeOHOT0 MaTepuana

VY ceueHHbli KOHYC. | YceueHHbIH KOHYC. Ero 0oOpasyromias u BeicoTa. CeueHne yCeueHHOTo KOHyca
Ceuenne yceueHHOro | KoMOMHUPOBaHHOE 3aHATHE

KOHYcCa

Tema 7.12 Copepxanne yaeOHOT0 MaTepuana

lap u cdepa, ux ceueHus

ap u cdepa. B3zaumuoe pacronoxxenue cdepbl U miockoctu. CeueHue mapa,
cepsl

Komb6unupoBanHoe 3ansrue

Tema 7.13
[TousTe 00 oOBEME Tela.

Copep:xanue yueOHOT0o MaTepuana

Ilonartue 06 obwveme Tena. OObeM Kyba M IPSIMOYTOJIBHOTO MapajuleienuIesa.

OrtHouleHue 00beMOB | O6beM Tpu3Mbl W HWiIMHApa. OTHOIIEHHE O00BEMOB  MOJOOHBIX  TEL
MOTOOHBIX TEI ['eomeTprueckuii CMBICI ONIPEACTUTENS 3-TO OPsIIKa
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.14 Copep:xanue yueOHOT0o MaTepuana
OObembl M IUIOWANH | OGbembl nupamMuibl 1 Konyca. O0beM mrapa. [lmomaay moBepXHOCTEH Ten

HOBerHOCTCﬁ TCJI

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.15 Coneprxanue yueOHOro MaTepuasa

KomOunanmun KomOunHanmm reoMmeTpuuecKux Tel

MHOTOTPaHHMKOB U  Tell | [IpakTHYeCKO€e 3aHATHE

BpallleHus

Tema 7.16 Coneprxkanue y4eOHOT0 MaTepuana

['eomeTprueckue Hcnonb3oBaHne KOMOHMHAIMi MHOTOTPAaHHUKOB W TEJ BpAIIEHUS B IMPaKTHKO-

KOM6I/IHaI_II/II/I Ha INPAKTUKE

OPHUCHTHPOBAHHBIX 3a/ladax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.17
Penrenue 3a1ad.
MHoOrorpaHHvMKr M Tena

BpaIllCHUS

Conepxkanue yaeOHOro MaTepuaia

OOBEMEI U miIomaay MOoBEPXHOCTH MHOTOTPaHHUKOB U TCJI BpalllICHUA

KonTponbhas padora
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Paznen 8. 16
IlepBooOpa3nasn
- ) OK-01, OK-02,
OK-03, OK-04,
Tema 8.1 Coneprxanue yueOHOTo MaTepuaa 0K-05. OK-06
IlepBooOpa3Has (QyHKLUH. | 3amada 0 BOCCTAHOBJIICHHH 3aKOHA JBH)KCHHS 1O M3BECTHO# ckopocTH. IloHsTHE OK’-OY' ’
[IpaBuna HaXOXACHUA | uHTerpupoBanus. O3HAKOMIICHHE C TIOHATHEM HHTETpaja W TEepBOOOPa3HOM st K2 5’
EePBOOOPA3HBIX ¢byakun y=f(x). Pemenne 3amad Ha CBS3b MEPBOOOPA3HONW M €€ MPOU3BOIHOM, ’
BBIUMCIICHHE TMEpBOOOpa3sHOW i JaHHOW ¢yHkuuu. Tabmuna Qopmyn s
HaXO0XJACHUS MepBo0Opa3HbIX. 3yueHne mpaBuiia BEIUMCICHHS IEPBOOOPA3HON 2
Komb6unupoBanHoe 3anstue
Tema 8.2 Coneprxanne yueOHOro Marepuasia
[Inomans KpUBONMHEWHOW | 3amaud, MPHBOJANINEC K TMOHSITHIO OIPEACICHHOIO HWHTErpaia — O BBIYHACICHHUH
Tparenuu. @opmyiia | TUIOMAAX KPUBOJIMHEWHOW Tpamenud, O TIepeMelmeHnd Touku. [lonarue
Herotona — JleiiOnuma onpeneaEHHoro naTerpana. ['eomerpuyueckuii M GU3NIECKUN CMBICI OTIPEICTICHHOTO
unterpana. @opmyna Hetotona— Jleitbnuia 4
KomMOuHMpoBaHHOE 3aHsTHE
Tewma 8.3 Copep:xanue yueOHOTO MaTepuana
Heonpenenenusplit u | [loHaTHE HEeonpeneIEHHOTO NHTErpaia
ONpPE/ICICHHBIN HHTErpaibl | KoMOMHMPOBaHHOE 3aHSATHE 2
Tewma 8.4 Coneprxkanne yueOHOT0 MaTepuasia
[Tonsitue 00 | 'eomMeTprUYeCKHil CMBICIT OPEAEICHHOTO HHTETpaia
onpeneneHHoM uHTerpane | KoMmOnHupoBaHHOE 3aHATHE 2

KaK IJI0IA AU
KPUBOJIMHEHHON Tpanenun

Tema 8.5
OnpeneneHHbI UHTETpa B
SKU3HU

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE TPUKJIIATHOTO
MO/1YJIAA)

I'eomeTpruyeckuii CMBICT ompeneieHHoro wuHrerpana. @Popmyna HeroTtona -
JletiOHwuIA.
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Pemenue 3aaa4 Ha MPUMCHCHUC UHTCIpaJia JJIs1 BBIYUCICHUA (1)I/I3I/I‘ICCKI/IX BCINYNH

U IUTOIIage 4
[IpakTuueckoe 3anaTue
Tema 8.6 Coneprxkanue y4eOHOT0 MaTepuasia
Pewenne 3aga4. | [lepooOpasnas pynkun. [IpaBuna HaxoxaeHus nepBoodpasueix. Ee mpumenenue
Ilepoobpasnas ¢ynkuuy, | KontponsHas pabora 2
ee IPUMEHEHUe
Pasznea 9. 12
Crenenn 7 KOPHH.
CrenenHast pyHkuus
Tema 9.1 Copep:xanue yueOHOT0o MaTepuana
Crenennas ¢QyHkuus, ee | [Tousrue KOpHS N-OW CTENEHU U3 JAeUCTBUTENBHOrO uncia. OyHknuu y = VX ux
CBOMHCTBa cBoiicTBa 1 rpaduku. CBOWCTBA KOPHS N-0i CTENICHU
KoMOuHMpOBaHHOE 3aHATHE 2
Tema 9.2 Copep:xanue yueOHOro MaTepuana
[Tpeobpa3zoBanue [Ipeobpa3oBaHue UppaMOHATBLHBIX BbIPAKECHHIMA
BBIDOKEHUN C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4 OK-01, OK-02,
OH CTENEeHU OK-03, OK-04,
Tema 9.3 Copepxanue yaeOHOTO MaTepuaia OK-05, OK-07
CpoiictBa  creneHn ¢ | [loHsTHE CTENICHH C JIIOOBIM pallMOHATIBHBIM MOKa3areneM. CTerneHHbIe PYHKIMU, UX
palrOHAIbHBIM CBOMCTBA U rpaduKu
JENCTBUTEIBHBIM KomOunupoBaHHoe 3aHATHE 2
MOKa3aTeNsIMH
Tema 9.4 Coneprxanue yueOHOro MaTepuaa
Pewenne PaBHOCHIIBHOCTB MppalMOHAIBHBIX YPABHEHUH N HEPABEHCTB. METOIbI X pEelICHUSI.
UpPpaLMOHATIBHBIX Pemenue nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 2

Tema 9.5

Copepxanne yueOHOTO MaTepuana
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Crenenun u KopHH. | Onpenenenue creneHHoil (QyHKiuM. Mcnonap3oBaHuE €€ CBOWCTB MpPU PELICHUU
CrenenHas GpyHKUIUA YPaBHEHHUH U HEPABEHCTB 2
KonrponsHas pabora
Pa3znen 10. 10
IToxa3arenbHasn
byHxkums
Tema 10.1 Coneprxkanue y4eOHOT0 MaTepuasia
IToxasarenpHas Qynkuusd, | CreneHb ¢ OPOU3BOJBHBIM  JCHCTBUTENBHBIM TOKa3areneM. OnpenencHue
ee CBOMCTBA [I0Ka3aTeIbHON (YHKIIMM, €€ CBONCTBA U IpauK. 3HAKOMCTBO C IPUMEHEHUEM
nokaszatenbHoi (yHKIMH. Pemienne moka3aTenbHBIX ypaBHEHUH (DYHKIIMOHAIBHO-
rpagu4ecKuM METOA0M 2
KomOunupoBaHHoe 3aHsTHE
Tema 10.2 Copep:xanue yueOHOro MaTepuana OK-01, OK-02,
Pemenne nokasarenbHbIX | PemmeHne Mmoka3aTeNbHBIX YPAaBHCHHA METOJOM YpPaBHUBAHHS IOKa3aTeNCH, OK-03, OK-04,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHS HOBOW MEPEeMEHHOW, ()YHKIMOHAIBHO-TPAPUIECKUM METOIOM. OK-05, OK-07
Pemrenne nokasaTenbHbIX HEPABEHCTB 4
[IpakTnueckoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOro MaTepuasa
Cucrembl 1nOKa3aTenbHBIX | Pemenne cucteM mokasarelnbHbIX ypaBHEHHH
ypaBHEHUHU KomMOuHMpoBaHHOE 3aHsATHE 2
Tema 10.4 Coneprxkanne yueOHOT0 MaTepuana
Pemenne 3ama4. | PemeHne moOKa3aTeNbHBIX YpPaBHEHUM METOJOM YPaBHUBAHMSA IIOKa3aTelnel u
ITokasarenpHas QyHKIUSA | METOIOM BBEICHUS HOBOM MMEpEeMEHHOM. PeleHne mokazaTenbHbIX HEPABCHCTB
KonTtponbHas pabora 2
Paznen 11. Jlorapugmbl. 22 OK-01, OK-02,
Jlorapudmuyeckas OK-03, OK-04,
GyHKIms OK-05, OK-07;
Tema 11.1 Copep:xanue yueOHOTo MaTepuana [IK2.5

Jlorapudm umcna. JlecATUUHBIN U HATYpAJIbHBIN JOrapr(Mbl, YHCIIO €
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Jlorapupm
JlecaTnaHbIH u
HaTypaJbHBIN JIOTapu(MBI,
YUCIIO €

quciia.

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.2 Copepxanne yaeOHOT0 MaTepuana

CpoiictBa  norapudmos. | CpoiicTsa torapupmoB. Omneparus JorapupMUPOBAHHS.
Onepanus KomOunupoBanHoe 3aHsTHE

norapuMupoBaHUSI

Tema 11.3 Copep:xanue yueOHOro MaTepuana

Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBOHCTBA

byHK1MS, ee CBOMCTBa

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 11.4

Pemenue
norapuGpMUIEeCKUX
yYpaBHEHU U HEPABEHCTB

Coneprxanue yueOHOro MaTepuasia

[Tonarue norapupmuyeckoro ypaBHeHus. Onepanus NOTEHUUpOBaHUS. Tpu
OCHOBHBIX METOJIa pELIEHUs JOorapuMUUYECKUX YPaBHEHMH: (PYHKIIMOHAIBHO-
rpaduyecKuii, METOJ NOTEHLUPOBAHUS, METOJ BBEIEHUS HOBOM IEPEMEHHOM.

Jlorapudmuueckre HepaBeHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 11.5 Coneprxanue yueOHOro MaTepuasa

Cucremsl AJNTOpPUTM peIlIeHUs CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMuyecKux
norapupMUUECKUX ypaBHEHU U HEPABEHCTB

ypaBHEHU U KomOunupoBanHoe 3aHsTHE

Tema 11.6 IpodeccnonanbHO-OPUEHTHPOBAHHOE COAeP:KaHUe (COAepKAHME TPUKJIATHOTO

Jlorapugmsl B mpupoae H
TEXHUKE

MOIYJIs1)

[Ipumenenne mnorapudma. Ee

MaTeMaTH4YeCKHE CBOMCTBA

Jlorapupmuueckass coupanb B IPUPOJE.

[IpakTnueckoe 3aHsTHE

Tema 11.7
Penrenue 3a1ad.

Jlorapugmsl.

Coneprxanne yueOHOTO MaTepuana

Jlorapudmuueckas pyHkius. Pemenue npoctedmmx gsorapupMHUUEcKux ypaBHEHUN

KonrtponbHas pabora
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Jlorapudmmueckas
byHKIUS
Paszngea 12. 8
MHuoxkecTBa. JJIeMEHTbI
Teopuu rpagos
Tema 12.1 Copepxanne yaeOHOTo MaTepuana
MHoxecTBa [Tonsitue MuoxectBa. [loamuoxkectBo. Onepaliu ¢ MHOKECTBaMHU
Komb6unupoBanHoe 3ansrue 2
Tema 12.2 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COepPKaHUe (CopepKaAHNe MPUKJIIATHOTO
Onepanny ¢ MHOXECTBAMH | MOYJIS1)
Omneparuu ¢ MHOXKECTBaMU. PerieHne npukiaaHbIx 3a1ad
[IpakTrueckoe 3aHsiTHE 2
Tema 12.3 Copep:xanue yueOHOro MaTepuana
I'padsr [Tonsitue rpada. Cesa3ublii rpad, gepeBo, HUKI rpad HA TUIOCKOCTH
[IpakTuueckas pabora 2
Tema 12.4 Coneprxkanue yueOHOro MaTepuasa
Pemenue 3ana4. | Onepanuu ¢ MHOKecTBaMu. OnMcaHue peaTbHBIX CUTYAIUi C ITOMOIIBI0 MHOKECTB.
MmuosxectBa, I'pader n ux | [Ipumenenue rpadoB K pelIeHUIO 3a1a4
MIPUMEHEHUE KonTponbnas pabota 2
Pazpen 13. DaemeHTbI 20
KOMOHMHATOPHKH,
CTATUCTHUKH M TEOPHUH OK-01, OK-02,
BepoOsSITHOCTEH OK-03, OK-04,
Tema 13.1 Coneprxkanne yueOHOT0 MaTepuana OK-05, OK-07;
OcHOBHBIC noHaTHs | [lepectaHOBKM, pa3MelIeHUs, COYETAHUS. I1IK4.2
KOMOWHATOPUKH 2
KoM6uHMpoBaHHOE 3aHSTHE.
Tema 13.2 Coneprxanne yueOHOTO MaTepuana
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CoOpitHe, BEPOSITHOCTD

COOBITHSL. Cnoxenue u

YMHOXCHHUC BepOHTHOCTeﬁ

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHIA.
VYciioBHasE BEpOSATHOCTb. 3aBUCHMbBIE M HE3aBUCUMBIE cOObITHA. Teopembl O
BEPOSTHOCTH ITPOU3BEJCHUS COOBITHUI.

Komb6unupoBanHoe 3ansrue

Tema 13.3 IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COAEPKaHUe (CoepKaHNe TPUKJIATHOIO
BepositHocTh B | MOIYJIAA)
npodeCCHOHATBLHBIX OTHOCHTENbHAs YacTOTa COOBITHSA, CBOWCTBO €€ ycToiiumBocTU. CTaTHCTUYECKOE
3a/1a4ax omnpezaeneHue BepossTHOCTU. O1leHKa BEPOSITHOCTH COOBITHUS

[IpakTuueckoe 3aHsiTHE
Tema 13.4 Copep:xanue yueOHOT0o MaTepuana
Juckpernas  ciydaiHas | Buner crmydaitpix BenmumH. OrmpenesieHue AMCKPETHON CIIyd4ailHOW BEIMYHHBEI.
BEJIMYMHA, 3aKOH €c | 3aKOH pacHpeleNeHus JUCKPEeTHOW ciydyallHOM BenuuuHbl. Ee uuciioBble
pacrpeneieHus XapaKTePUCTUKU

Komb6unnpoBanHoe 3ansrue
Tema 13.5 Copep:xanue yueOHOT0o MaTepuana
3agauM  Marematudeckod | Bapmanmonuwiii  psn.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHUE
CTaTHUCTUKH XapaKTepUCTHKU psAJia HAOII0AaeMbIX JaHHBIX

KomOunupoBanHoe 3aHsTHE
Tema 13.6 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COAepKaHue (coiepKaHue MPUKJ/IATHOTO
CocraBneHue TaOIUILl U | MOMYJIsI)

AuarpaMm Ha IMPaKTUKE

HepBI/I‘lHaﬂ o6pa60TI<a CTaTUCTHYCCKHUX NTAaHHBIX. Fpa(pﬂqecxoe HX MPEACTaBJIICHUC.
HaxoxnaeHnue CpCAHUX XapaKTCPUCTUK, Ha6J'II-OI[aeMBIX JaHHBIX

[IpakTnueckoe 3aHsTHE
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Tema 13.7 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3anayu. OnemenTsl | DnemeHTsl KoMOuHatopuku. CoObITHE, BEpOSTHOCTH cOObITHSA. CllOKeHHE |
KOMOMHATOPHKH, YMHOKEHHUE BEepOSITHOCTEH
CTaTUCTUKU ¥ TeopuH | KonTponbHas pabora 2
BEPOSATHOCTEM
Pa3nesn 14. YpaBHenus u 20
HEepaBeHCTBa
Tema 14.1 Copepxanne yaeOHOT0 MaTepuana
PaBHOCUIIBHOCTB PaBHOCHIIBHOCTD ypaBHeHMH M HepaBeHCTB. OrmpeneneHusi. OCHOBHbBIE TEOPEMBbI
YPAaBHEHMH M HEPABEHCTB. | paBHOCWIBHBIX IEPEX0aX B ypaBHEHHIX U HepaBeHCTBaX. OOIMe METOAbI PELICHUs
OOmue MeTobl pELICHUsT | YypaBHEHHI: TMEPEeXOoJ OT paBeHCTBa (YHKIMHA K PaBCHCTBY apryMEHTOB IS 2
MOHOTOHHBIX (DYHKIIHIA, METO]I pa3JI0KEHHUS HAa MHOKUTEIN, METOJ] BBEJICHHSI HOBOH
nepeMeHHOH, (PYHKIIMOHATEHO-TpadUIEeCKUN METOT
KomOunupoBanHoe 3aHsTHE
Tema 14.2 Copep:xanue yueOHOro MaTepuana OK-01, OK-02,
['padmyeckuit MeToJ | O01Ire MeTOIbl pelIeHHsI HEPABEHCTB: MEePEX0/1 OT CPABHEHUS 3HAYCHHU M QyHKIUI K OK-03, OK-04,
peleHus YPaBHEHMH, | CPAaBHEHHIO 3HAUEHHUH apryMEHTOB JUIsi MOHOTOHHBIX ()YHKLIMH, METOJI HHTEPBAJIOB, OK-05, OK_'O6’
HEPaBEHCTB ¢byHKIMOHATBHO-Tpaguueckuit Meto. I'paduyecknii MeTo| perieHus: ypaBHEHUH U OK-07;
HEPABEHCTB 2 TK4.2
KomMOuHMpoBaHHOE 3aHsATHE
Tema 14.3 Coneprxkanne yueOHOT0 MaTepuana
VYpaBHenus u HepaBeHCTBa | Onpenenenue Moaynsa. Packpeite Moayns 1o onpegeneHuro. [Ipocteiimme
C MOZyJIEM ypaBHEHMs U HEPaBEHCTBa ¢ MoayseM. IIpuMeHeHne paBHOCUIIBHBIX MEPEXOJI0OB B
OIpeJIeIEHHBIX TUIIaX YPaBHEHUH U HEPABEHCTB C MOJYJIEM 2
KomOunupoBaHHoe 3aHATHE
Tema 14.4 Coneprxanne yueOHOTO MaTepuana
VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiimre ypaBHEHHS 1 HEPABEHCTBA C MTapaMeTPOM
C mapameTpaMu KomOnHupoBanHoOe 3aHsATHE 4
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Tema 14.5 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COAEPKaAHNE (COAePKAHNE TPUKJIIATHOTO
CocraBiieHHE U pELICHUE | MOLYJIsl)

HpO(l)eCCI/IOHaJ'IBHI)IX 3a/1a4 | PemeHue TEKCTOBBIX 3aJa4 HpO(l)eCCI/IOHaJ'IBHOl"O COACpIKaAaHUA

C TIOMOILBIO YPABHEHUM [IpakTrueckue 3aHATHS 8
Tewma 14.6 Copepxanne yaeOHOT0 MaTepuana
Pewenne 3aga4. | OOmme MeToAbl PeUIeHNs YpaBHEHHA. YPaBHEHUs M HEPaBEHCTBA C MOJYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3aHsATHE 2
IIpomexyTounas arrectauus (JK3aMeH) 12
Bcero: ‘ 268

Ilo xasicooli meme onucwvleaemcs cooepiicanue y4eoOHo2o mamepuana (8 OUOAKMuUYeckux eOUHUYax), HauMeHOB8aHUusE HeoOX0OUMbBIX 1AOOPAMOPHDIX,
npakmuyeckux u uHvlx sauamui. Obdvem uacos onpeodensemcs no Kadxcoot nosuyuu cmoaoya 3.

*IIpogheccuonanbHo-0pueHmupo8anHoe cooepiucanue Modxcem Oblmb pacnpedeneHo no paszoenam (memam) uiu CKOHYEHMPUpPoOB8aHo 6 pazdeie
Tlpuknaonoti mooyno
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3. YcaoBus peajqu3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIMHBI

3.1. lna peaju3anuu NPOrpaMMbl THCHHMIIMHBI JOJLKHBI ObITh MPeIyCMOTPeHbI cieaylolue
cnenuajJbHble MOMEIEeHHsT:

Peanmzanus mporpaMMbl AUCIUIUIMHBI TPEOYET HANUYHS YUeOHOTO KaOMHETa MAaTeMAaTHKHY.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJJOYHBIE MECTA IO KOJMYECTBY 00YJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- Ipo¢heCCHOHATILHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepHUalIbl IK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrnieyenne 00yueHust

1. JInst peanu3zariuu mporpaMMbl OO IHOTeIHBIN (HOHT 00pa30BaTEILHOM OPraHU3aINN TOJDKEH
MMETh T[eYaTHbIe W/WIM DIEKTPOHHbIE O0Opa3oBaTelbHble W  HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE NJIsl KCIIOJIb30BaHUS B 00pa30oBaTEIbHOM IIpOLIECCe, HE CTaplle MATH JET C
MOMEHTA U3/IaHusl.

2. PexomeHnayemble TieUaTHbIE U3AHUS 110 peain3aluy 00eo0pa3oBaTeIbHON AUCIUTITHHBI
MPEACTABICHBI B METOAMYECKUX PEKOMEHAAIUAX 110 OpTraHU3aIui O0yUeHHUs.

3.2.1. MaTepuaJbHO-TeXHHYECKOE oDecrevyeHne

1. Atanacss JI. C., byry3oB B. ®@., Kagomues C. b. u ap. Maremaruka: anredpa 1 Hadana
MaTeMaTHueckoro ananusa. ['eomerpus. ['eomerpus (6a30Bblii M yriayOsieHHBIH ypoBHM). 10—
1 1xnaccel.—Mocksa., 2022-287 c.

2. bamvakoB M. M. MaremaTtuka: y4eOHUK JUIS CTyHA. YUpexaAeHuM cpen.npod.
obpazoBanus. —-Mocksa., 2020-256 c.

3. Kommoropos A.H., A6pamoB A.M., Hyaaunei FO.I1. u ap. AnreOpa u Hauana
MareMmatuueckoro ananu3za. 10-11 kinacc yaeOHuK 117151 00111€00pa3zoBaTeNbHBIX YUpexKaeHuil. Mockaa.,
2019-387 c.

4. Mopakosuu  A.I'., AunekcangpoBa JI.LA.. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHajin3a, reoMeTpus. Anredpa U Hayajla MaTeMaTHYECKOr0 aHaIn3a (B 2 4acTAXx).
10-11 xnacc.- UzparensctBo "[Ipocsemenue”, 2022-209c.

5. Ab6nymnmuna, K. P. Martemaruka : yuebnuk ans CIIO / K. P. AGaynnuna, P. T.
MyxameraunoBa. — CapatoB : [IpodoOpasoBanue, 2021. — 288 c.—ISBN 978-5-4488-0941-5. —
Texkcr: osmeKkTpoHHBIM // DneKTpoHHBIH pecypc mmdpoBol obpa3oBatenpHOW cpenbl  CIIO
PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/99917 — Pexum mgocrtyma: s
aropusup. [lonp3oBarenein
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6. @ununenko, O. B. Marematnka: yuedHoe nocodbue / O. B. dununenko. — MHHCK :
PecrryOnukanckuii MHCTHTYT npodeccuoHanbHoro oopazosanus (PUII0O), 2019. — 268 c. — ISBN
978-985-503-932-8. — Tekcrt : 35eKTpOHHBIN // DNEKTPOHHBIN pecypc mu(poBoii 00pa3zoBaTeNbHOM
cpennl CITO PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/94336 — Pexwum mocryma:
JUTSL aBTOPHU3HP. ITOJIb30BaTEICH

3.2.2 DneKTpOHHBIE UCTOYHUKH:

1. Bcepoccuiickue MHTEpHET-OMUMIIMAAbL.  [DeKkTpoHHbId pecypc]| https://online-
olympiad.ru -- Toctyn: cBoOOOIHBII.
2. Enunas xomtekuust nudpoBbIX 00pa3oBaTeNbHBIX PECYPCOB. [DIEKTPOHHBINA pecypc]:

http://school-collection.edu.ru - Jloctym: cBOOOAHBIIA.

3. HWudopmannonnas cucrema «EquHOE OKHO JOCTyma K 0O0pa3oBaTelIbHBIM pecypcamy. -
[DnexTponHsIit pecypc]: http://window.edu.ru/ - Toctym: cBOOOIHBINA.

4. Maremaruka B MOMOIIb IIKOJBHUKY M CTYACHTY [DJIEKTPOHHBIA pecypc] (TeCThl 1O
Matematuke online) http://www.mathtest.ru - Jloctyr: cBOOOTHBII

5. [ToBTOpHM MaTeMaTHKY. [ DJIeKTpOHHBIH pecypc]: http://www.mathteachers.narod.ru / -
JocTym: cBOOOTHBIIM

6. CnpaBoyHMK 1O  MaTeMaTUKEe s LIKOJbHUKOB.[DJIEKTPOHHBIA  pecypc]:
https://www.resolventa.ru/demo/demomath.htm - Toctyn: cBo6oaHBbI#



https://online-olympiad.ru/
https://online-olympiad.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
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4. KoHTpPOJIb 1 OlIeHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOM M CHUILTHHbBI

KoHTpo.1b U OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa30oBaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCA

qepe3 AUCHUIIIIMHAPHBIC

pe3yNIbTaThl,

HaITpaBJICHHBIC Ha

dhopmupoBanue

o0mmx

HpO(beCCI/IOHaJ'IBHBIX KOMHCTGHHI/Iﬁ 110 pasjaciiaM 1 TEMaM COJACPKaHHUA yqe6Horo Mmarepuala.

)51

P7 Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema THun oeHOYHBIX
KOMIIeTEeHIIUsI MepOonpHUsITHS

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TT-o/c®, 1.4, 1.5, TectupoBanue
pelieHus 3a1a4 1.6 VYerHbll onpoc
npodeccroHanbHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremarnueckuit
ACTIETBHOETE 123'2, Temsr 3.1,3.2, 3.3 T-o/c, 3.4 ST
MpUMCHHITEILHO P4, Temsr4.1,4.2,4.3,4.4,4.5,4.6,4.7 | AHmBALyabHAs
K Pa3JIMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS

P 5, Tems 5.1, 5.2 pabora

P 6, Temrl 6.1,6.2,6.3,6.4,6.5,6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yJIbTaToB

NPaKTUYECKUX padboT
3amuTa TBOPUYECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonrponsHas pabora

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P12, Temsi 12.1, 122, 12.3, 12.4 Brimostsenne

P 13, Temsi 13.1,13.2, 13.3, 13.4, JK3AMCHALMOHHBIX

13.5 IT-o/c, 13.6 3aaHKH

P 14, Temul 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. Ucmons30Barth P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBaHue
COBpEMEHHBIE CPeICTBA 1.6 VCTHBIH 0Onpoc
HOMCKa, aHAIN3a U P2, Temer 2.1,2.2,2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
HHTCpIpPETALH 12>§ Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 AVKTAHT
HH(opMaIy, 1 P4 Tembi4.1,4.2.43,4.4, 4.5, 46,47 | AnmBuyaisias
UH(OPMAIMOHHBIE I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATENILHAS
TEXHOJIOTUH IS P 5, Tems1 5.1, 5.2 pabora
BBIIIOJTHEHMS 3a7a4 P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpeacraBnenue
npodeccuoHaIbHON 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yJIbTaToB
JESATENBHOCTH P 7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, IPAKTHYECKUX PAbOT

3amuTa TBOPUYECKHUX
pabot

3 MpoheccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3amuTa

11.4,11.5,11.6 IT-o/c, 11.7 WH/IUBUYaJIbHBIX

P 12, Temsr 12.1, 12.2,12.3, 12.4 TIPOEKTOB

P 13, Temsr 13.1, 13.2, 13.3, 13.4, KoHTpoubHas pabora

13.5 IT-o/c, 13.6 BhIHOIHEHNE

P 14, Temsi 14.1, 14.2, 14.3, 14 .4, SK3AMEHAHOHHEX

14.5 I-o/c, 14.6 saaHmi
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
peanu3oskiBath cobcTBenHoe | 1.6 YerHbll onpoc
npoeCCHOHANBEHOE U 12) g’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckwuit
JHHHOCTHOE PASBHTHE, P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
TMpEANPHHIMATEIBCKYIO P4, Temsi4.1,42,43,4.4,4.5,4.6,4.7 | VHABALyalbHas
JeSITeIIbHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
npodeccuoHalibHOM cepe, P 5, Tems 5.1, 5.2 pabora
KCIIOJIb30BaTh 3HAHMS 110 P 6, Temn 6.1, 6.2, 6.3,6.4, 6.5, 6.6, [IpencraBnenue
NPaBOBOW M (PMHAHCOBOI 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yIbTaToB

TpaMOTHOCTH B pa3JINYHbBIX
JKU3HCHHBIX CUTYallUAX

P7, Temr1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

NPAaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonrposnsHas padora

P 12, Temsr 12.1, 12.2, 12.3, 12.4 Boiosmenne

P 13, Temn: 13.1, 13.2, 13.3, 13 .4, DKSAMCHAHOMHbIX

13.5 IT-o/c, 13.6 ajaHnn

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBaHue
B3aUMOJICHCTBOBAThH U 1.6 YcTHBIM onpoc
paboTaTh B KOJUIEKTUBE U 12) g’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
KoManae P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AHICTAnT

P4, Tembi 4.1,4.2,4.3, 4.4, 4.5,4.6,4.7 | HMBALyanbHas

IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOoCTOATEIIbHAA

P 5, Temsr 5.1,5.2 pabora

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaTOB

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 [1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPAaKTUYECKUX paboT
3ammTa TBOPUECKUX
pabot

3amura
WH/INBUTYaITbHBIX
MIPOEKTOB
KonTponbhas pabota
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P12, Temn 12.1,12.2,12.3,12.4 Brinonnenue

P 13, Temnr 13.1, 13.2, 13.3, 13.4, AK3aMEHAIMOHHBIX

13.5 IT-o/c, 13.6 3ajaHnil

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
YCTHYIO U MUCbMEHHYIO 1.6 VYcrHblii onpoc
KOMMYHHKAIIHIO HA P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
TOCY/IapCTBEHHOM SI3BIKE }2)29 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 JUKTaHT
Poccniickoit ®enepanuu ¢ P4, Tempi4.1,42,43,4.4, 45, 4.6, 4.7 WNunuBunyansHas
y4€TOM OCOOEHHOCTEH I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIbHAS
COLMAIBHOTO U KYJIBTYPHOTO P 5, Temsr 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | IIpeacraBnenue

1.6 pe3ynbTaToB

gé, Temur 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, MPaKTHYECKUX PaGoT

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

3anmTa TBOPYECKUX
pabor

3amuTa
WHIUBUTyJIbHBIX
MIPOEKTOB
KonrponsHas pabora
Breimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHUN

OK 06. IIposiBiATH
rpa)KAaHCKO-

NaTpUOTUYCCKYIO IMO3UIUIO,

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

TecTtupoBanue
YcTHBII onpoc
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JEMOHCTPUPOBATh
OCO3HAHHOE I1OBEJICHUE Ha
OCHOBE TPaJULIMOHHBIX
POCCUHCKHX TYXOBHO-
HPABCTBEHHBIX IIECHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHHU3aLUU
MEXHAIIMOHAIbHBIX U

P7 Temn1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

MaremaTtuuecKkuii
JUKTaHT
NunuBunyanbHas
CaMOCTOATENLHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
NPaKTUYECKUX paboT

MEKPETUTHO3HBIX 3ammTa TBOPUECKUX
OTHOILICHHA, TIPUMEHSTh pabot
CTaHJAPThI 3amura
AHTUKOPPYIIIUOHHOTO WH/IUBUYaIbHBIX
TIOBEICHHUSI MIPOCKTOB
KonrponbHas pabora
Beinosinenue
HK3aMEHAIMOHHBIX
3alaHUI
OK 07. CopgelicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHHUIO OKpYKaroUen 1.6 VYerHbli onpoc
Cpeibl, pecypcocOepekeHuIo, g 62, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
MPUMEHATS 3HAHMA 00 P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 AMICTATT
M3MCHCHHH KiTMMaTa, P4, Tembi 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | nmBuIyan-Has
TPUHIUITB OEPEXKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
MIPOU3BOJICTBA, 3P PEKTUBHO P 5, Temsr 5.1, 5.2 pabora
IENCTBOBATE B P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
Ype3BbIYAITHBIX CUTYaIUSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB

P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

MPAKTUYECKUX paboT
3amuTa TBOPUECKUX
pabot

3ammura
VHIUBHTyaJTbHBIX
MIPOEKTOB
KonTponbhas padota

P 12, Temsr 12.1,12.2, 12.3, 12.4 Brimosnenne

P 13, Temsr 13.1, 13.2, 13.3, 13.4, SK3aMCHAHOHHAIX

13.5 IT-o/c, 13.6 3anaHui

P 14, Temul 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
IIK 2.5. OcymecTBaaTh P3, IT-0/c 3.3 TectupoBanue
pa3paboTky u oopmiieHne P4 o/c Tema 4.6, -o/c 4.7 VnauBuyanbHas
rpaguyecKux, P6, IT-o/c 6.10, 6.11 CaMOCTOATENIbHAs
BBIYUCIHUTCIBbHBIX U TPOCKTHBIX P8, H-O/C 81’ 82 pa60Ta

padoT ¢ UCTIOIB30BAHUEM
CHCTEM aBTOMATHU3UPOBAHHOTO
IIPOCKTUPOBAHUA

P 11, I-0/c 11.6, 11.7

KonTponbhas pabota
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TIK 4.2. TIpou3BoauTs
TEXHOJIOTHYECKHE PacdeThl Ha
OCHOBE HOPMaTHUBOB
TEXHOJIOTMYECKHUX PEKUMOB,
TPYAOBBIX U MaTepPHAIEHBIX
3aTpar.

P1 o/c Tema 1.4
P13, IT-o/c 13.3, 0/c13.6
P 14, IT-o/c 14.5, o/c 14.6

TectupoBanue
NunuBunyanbHas
CaMOCTOATENbHAsA
pabora
KonTponbhas pabota




